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COMPOSICION FITOPLANCTONICA
EN EMBALSES DE PEQUENO VOLUMEN DEL ESTE
DE LA PENINSULA IBERICA

J. CAMBRA *; J. NOLLA ** & S. SABATER **
* Dept. Biologia Vegetal. Unitat de Botanica
** Dept. d'Ecologia. Fac. Bivlogia. Univ. Barcelona.
Avgda Disgonal, 645. BARCELONA 08028

Recibido el 2 Septiembre 1988,

RESUMEN

Se ha realizado un estudio comparativo de la composicién fitoplanc-
ténica en diversos embalses de peguefic volumen, durante los meses de
abril ¥ mayo de 1987.

Las especies méds abundantes de las poblaciones fitoplancténicas eran
Asterionella formosa, Cerativm hirundinelln, Dinobryon sertularvia y Cyclo-
tella meneghinicna. Sin embargo, en algunos embalses habia un notable
nimero de formas benténicas como Navicula sp. pl., Nifzschia sp. pl., Oedo-
gonium y Spirogyra, debido a que el nivel del agua era bastante bajo.

Por otra parte, parece relevante la presencia de algas epizodticas como
Colacium elengatum, Protoderma daephnicola y Stichosiphon sansibaricus,
gue eran muy abundantes en algunos embalses.

SUMMARY

PHYTOPLANKTON COMPOSITION IN SMALL SIZE RESERVOIRS
IN THE EASTERN PART OF IBERIAN PENINSULA.

Phytoplankton composition has been studied in several small size
reservoirs during april and may of 1987,

In the phytoplankton assemblages Asterionella formosa, Cerativm hirun-
dinella, Dinobryon sertuleria and Cyclotells meneghiniana were the most
abundant species. The importance of benthic taxa as Navicula sp. pl., Nitzschia
gp. pl, Qedogonium and Spirogyra, in some of the reservoirs should be
stressed.

Epizootic species as Colacium elongetum, Protoderma daphnicola and
Btichosiphon sansibaricus were dominant in some other reservoirs.

[s]
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INTRODUCCION

A peninsula Ibérica es un territorio escaso en lagos naturales,

sin embargo presenta un gran nimero de embalses. En las
lltimas décadas su construccién se ha impulsado notablemente,
de manera que en la actualidad existen cerca de novecientos,
distribuidos por toda la geografia peninsular.

El estudio de estos medios se inicié con el seguimiento pro-
longado del embalse de Sau (VIipAL, 1973). Paralelamente, entre
1972 y 1975, se realizé un estudio exhaustivo de mas de un cen-
tenar de embalses, todos ellos con un wvolumen superior a los
50 hm?®, con el objetivo de conocer con detalle la composicién y
la dindmica de sus poblaciones plancténicas (MARGALEF et al.,
1976; Prawas, 1975). Con posterioridad a estos trabajos, se han
ido afiadiendo otros estudios méas particulares (MovA & RamoN,
1985; SABATER, 1987; ToJa, 1980).

No obstante, existe una cantidad no despreciable de embalses
aun inéditos o poco estudiados, especialmente aquellos que tienen
pequefias dimensiones. En la presente comunicacién se recogen
datos sobre la composicién fitoplancténica de algunos de ellos,
situados en la regiéon Este de la peninsula Ibérica.

MATERIAL Y METODOS

Como observa MARGALEF et al. (1976), el fitoplancton obtenido
con red permite dar una imagen de la totalidad del embalse, al
incluir organismos que, por su tamafio, son poco frecuentes en
una muestra de plancton sedimentado. Sin embargo, al utilizar
el arrastre, algunos de los organismos méis pequefios aparecen
poco representados. En nuestro caso, las muestras de fitoplancton
se obtuvieron con una red de Nylon, cuyos poros tenian un didmetro
de 40 pm. El material asi obtenido se fij6 inmediatamente con
unas gotas de solucién de Lugol. Paralelamente, se registraron
algunos paridmetros fisico-quimicos del agua, como la tempera-
tura, el pH y la conductividad.

Las muestras se estudiaron directamente al microscopio,
cuantificindose la abundancia relativa de cada especie en por-
centajes. Algunas de las muestras se redispersaron en agua,
filtraron y liofilizaron, recubriéndose posteriormente con oro,
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para su observacion al microscopio electrénico de barrido (Cam-
BRIDGE S120).

AREA DE ESTUDIO

Durante la primavera de 1987, se estudiaron un total de
catorce embalses (Tabla I), en su mayoria enclavados en cuencas
que presentan diversos Substratos de composicion caliza, a excep-
cion de Guadalmena, Cap de Creus y Siurana, que se asientan
sobre roca silicea. En general, el régimen hidrolégico de tipo
mediterraneo, con un marcado periodo de estiaje durante el
verano. En el momento del muestreo algunos de ellos presen-
taban un nivel de agua notablement bajo (Beznar, Gaia y Regajo).

TAELA I

Valores de temperatura, pH ¥y conductividad del agua
en las localidades estudiadas

Embalss U T M T"'“(",‘E';‘"' pH C“Ef‘:;‘;‘:""
1 Alarcon 308WJITT - - —_ -
2 Almansa 308XJ60 4.0 8.3 589.0
3 Beniarrés 303YH29 18.¢ 8.2 653.0
4 Beznar 308VF58 16.0 8.2 510.0
5 Calanda 30TYL33 12.0 7.7 481.0
6 Canales 318VG5HL 12.0 8.7 132.0
7 Cap de Creus 31TEG28 12.0 7.6 T740.0
8 Cubillas 308VG32 13.0 8.3 552.0
9 Gaia S31TCF56 12.0 8.6 T16.0
10 Gallipuén 30TYL12 0.0 7.8 468.0
11 Guadalmena 30SWHO04 15.0 8.5 519.0
12 Regajo 308YK11 12.5 8.7 620.0
13 Siurana 31TCF26 110 8.0 526.0
14 Tibi 30SYHI16 16.0 7.0 1646.0

La mayoria de embalses presentaban aguas mineralizadas y
relativamente alcalinas (Tabla I). En Canales en cambio, se
observaba una conductividad bastant baja, que atribuimos a la
entrada de agua poco mineralizada, procedente del deshielo de
la vertiente Noroeste del sistema de Sierra Nevada. La tempe-
ratura del agua era relativamente suave, moviéndose alrededor de
los 12°C de promedio, con una ligera diferencia térmica entre
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los embalses del Nordeste, que presentaban temperaturas ligera-
mente més bajas (10-12° C), que los del Sud-Este, que oscilaban
entre 12-16° C.

RESULTADOS Y DISCUSION

En el fitoplancton de los embalses estudiados, existia un
marcado predominio de cloroficeas y diatomeas, por lo que a la
diversidad de especies se refiere (Tab. II). Por otro lado, se
observé una clara abundancia de diatomeas y cromoéfitos en
nueve de estos sistemas (Fig. 1, Tab. II).

En los embalses que presentaban un volumen importante de
agua, se distingue una poblacién fitoplancténica bien constituida,
dominada por Asterionella formosa, Ceratium hirundinella (Fig. 2),
Dinobryon sertularia, Fragilaria crotonensis, Melosira ambigua
y Peridinium palatinum (Figs. 3; 4), tal es el caso de Guadalmena
y Siurana. Por otra parte estas poblaciones pueden ser casi unies-
pecificas, como las que formaban Cyclotella meneghiniana en
Gallipuen, Cryptomonas cf. lobata en Beniarrés o diversas especies
de Monoraphidium en Almansa, en este tultimo caso probable
consecuencia de la aparente eutrofizacion de las aguas.

La influencia de formas benténicas (Navicula, Nitzschia,
Oedogonium, Spirogyra) era notoria en Beznar, Cap de Creus y
(Gaia, probablemente a causa del escaso volumen de agua que
presentaban, situacién que favorece la suspensién en el plancton
de las especies del fondo.

En los embalses que tienen un volumen de agua muy
pequefio, era notable la aparicién de diversas algas epizodticas y
entre ellas destacan Protoderma daphnicola Fott y Stichosiphon
sansibaricus (Hieron) Drouet & Daily.

Protoderma daphnicola Fott (Chlorophyceae, Chaetophora-
les), crecia en gran cantidad (551.0 células por mm*) sobre Daphnia
magna, que en aquel momento era el crusticeo més abundante
del zooplancton. Protoderma daphnicola esti constituida por
cortos filamentos reptantes, ligeramente ramificados, formados
por células subecilindricas de 7-10 um de didmetro (Fig. 5¢,d).

Asi mismo, los filamentos de Stichosiphon sansibaricus
(Hieron) Drouet & Daily (Cyanophyceae, Chamaesiphonales),
crecian en grupos de dos o tres sobre diferentes partes del cuerpo
de Daphnia sp. (Fig. 5a,b). La presencia de estas algas epizo6-
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ticas es interesante, ya que han sido raramente encontradas
(GREEN, 1974).

En general, se observa que la composicién fitoplancténica de
los embalses aqui descritos es, a grandes rasgos, propia de las

Fig. 2. — Detalle de Ceratium hirundinella (O. Miill.) Schr.

que se desarrollan en embalses de la Espafia caliza (MARGALEF
et al., 1976), de aguas mineralizadas y en muchos casos eutroficas.
Las formas benténicas y epizodticas pueden llegar a tener una
cierta importancia en estos sistemas de pequefio volumen, espe-
cialmente cuando el nivel del agua desciende.
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Fig. 3. — Cingulo y placas apicales de Peridinium
palatinum Laut. (Trazos de 10 um).
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Fig. 4. —Detalle de la ornamentacién de las placas de Peridinium
palaetinum Laut. (Trazos de 10 um).
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Fig. 5. — a, b, Stichosiphon sansibericus (Hieron) Drouet & Daily;
¢, d, Protoderma daphinicola Fott.

17
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ADDENDA AD MYCOFLORAM SARDOAM — Il
COMPENDIO DEL GENERE AMANITA

MARCO CONTU
Via A. Manzeni 33, 09128, Cagliari, ITALIA

In redazione il 8 Settembre, 1988,

RIASSUNTO

Viene proposta una chiave per la determinazione delle specie del genere
Amanita presenti in Sardegna. Sono considerati 2 sottogeneri, 9 sezioni e
45 specie.

KEY WORDS: Basidiomycetidae; Agoricales, Amanita, keys, Sardinia.

SUMMARY

Keys are given to the Amanita species occurring in Sardinia. Two
subgenera, 9 sections and 45 species are taken in consideration.

INTRODUZIONE

L presente saggio costituisce un primo tentativo di inquadramento

delle specie del genere Amanita Pers. emend. Hooker (incl. Ama-
nitopsis Roze) presenti in Sardegna. Il genere pud certamente
dirsi ben rappresentato nell'Isola come dimostra l'alto numero
di entita inserite nelle chiavi proposte in questo lavoro. Fra queste
figurano, tra l'altro, taxa la cui presenza in Europa risulta accer-
tata solo recentemente (cfr. A. singeri) e proprio sulla base di
collezioni sarde. Ritengo che tale compendio possa servire anche
come punto di riferimento per futuri studi sulla diffusione del
gen. Amanita in Sardegna, dato che esso considera tutte le specie
fino ad ora segnalate per la sua micoflora, anche se da me non
ancora osservate o erborizzate.

[1]
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Marco Contu

MATERIALI E METODI

Di tutte le specie citate, tranne 4. regalis, A. porphyria,
‘verrucosa’, A. solitaria ed A. pseudorubescens & stato da me

esaminato materiale fresco o d'erbario. I preparati sono stati osser-
vati in Rosso Congo Ammoniacale o in Melzer. Materiale d’erbario

si

trova depositato sia nell’erbario dell'Istituto Botanico dell’Uni-

versita di Cagliari (cAG), sia nella raccolta personale M. E. CoNTU/

L.

CurreLI. Esso é disponibile per eventuali revisioni. La siste-

matica adottata é quella di SINGER (1975).

=1

I. Chiave per Sottogeneri e sezioni

Spore non amiloidi; subgen. Amanita sensu Singer .

2
Spore amiloldi: sabgen: Tepdella . 0 - 0L w0 L w i w w8
Anello generalmente presente, base del gambo bulbosa . 3
Anello generalmente assente, base del gambo per lo pilt non bulbosa . . 4

Volva membrancsa, saccata, non lasciante resti sulla superficie pileica,
senza o con pochi sferoeiti . . . . Sez. Caesareae Singer (chiave 1).

Volva friabile, ridotta a squame o cercini alla base del gambo ed a verruche
sulla superficie pileiea . . . . Bez Amanita sensu Singer (chiave 2).

Spore sferiche, carpofori generalmente gracili e slanciati, volva persistente
o friabile . . . . . . . . . Sez Vaginatae (Fr.) Quélet (chiave 3).

Spore ellissoidi, carpofori generalmente robusti, vclva persistente, rara-
mente friabile . . . . . . . . . ., BSez Ovigerae Singer (chiave 4).

Volva membranosa ed ampia, saceata, non lasciante resti sulla superficie
o 80 T R S e L B e e T e e e T oL b S e

Volva molto friabile, lasciante resti sulla superficie pileica . . . . . 8

Base del gambo con bulbo, marginato, volva circoncisa, spore globose o
subglobose . . . . . . . . . . . BSez. Mappae Gilbert (chiave 5).

Velva ampla, membranosa, saccata, spore da ellissoidi a cilindriche, specie
generalmente bianche . . . . Sez. Amidella (Gilbert) n. st. (chiave 8).

Volva non cosi ampia, spore subglobose o largamente ellissoidi, mai cilin-
driche . . . . . . . . . . Bez Phalloideae (Fr.) Quél. (chiave T).

Margine del cappello non appendicolato da resti di velo, specie senza colori
bianchi, spore ellissoidi . . . . . B8ez. Validae (Fr.) Quél. (chiave 8).

Margine del cappello sovente appendicclato da resti di velo, specie per lo
pit biancastre, spore ellissoldi o cilindriche . . Sez. Lepidella (chiave 9).
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Nota sistematica

In questo schema non trova posto a se'il genere Amanitopsis
Roze 1876 il cui valore tassonomico deve considerarsi molto ridotto.
Infatti le differenze addotte da una parte della dottrina per sepa-
rare guesto gruppo da Amanita non sono ne’ costanti ne' rimar-
chevoli, dato che esistono ‘Amanitopsis’ con anello (efr. SINGER
1975, GILBERT 1940-41) ed altre a gambo chiaramente sub-bulboso
(efr. A. friabilis, brunneoconulus, etc.) ed altre che, per la struttura
subcellulare del velo generale, marcano una netta e notevole tran-
sizione verso Amanita sez. Amanita (cfr. A. oblongospora,
beckeri, ete.).

II. Chiavi per le singole specie

Chiave n° 1 — Subgen. Amanita sez. Caesareae Singer 1950.

1 Specie gracile, cappello 2-4 em, brunastro, lamelle e gambo bianchi, anello
poco ampio, bianco, striato, volva saccata, membranosa, bianca; spore
10-12 X 6-8 pm, ellissoidi. Boschi di latifoglie e conifere, in terreni acidi
e ricchi di humus, molto rara . . 4. spreta (Peck) P. A. Saccardo 1887.

Spece pil robuste, senza toni bruni sul cappello .. . . . . . . . . 2

2 Cappello 4-12 cm, da aranciato a rossobruno, lamelle a gambo gialli, anello
ampio, striato, volva molto ampia, bianca, immutabile; spore 9-12 X
6-7 wum, ellissoidi. Boschi di latifoglie in terreno acido, molto comune

e e e e e e e el cocsores  (Seop.) ! Mlady - 1888.

Cappello 3-8 cm, bianco, talora con toni ocra verso il centro, lamelle e
gamhbo bianchi, fioccosi, volva ampia e spessa, bianca, con toni ocracei,
anello fragile, presto obliterato; spore 10-13 3 8-9 pm, ellissoidi. Boschi di
latifoglie in terreno acido, poco comune. 4. lactea Mal.,, Rom. & Reid 1967.

Chiave n° 2 — Subgen. Amanita sez. Amanita (sensu Singer).

1 Cappello 5-15cm, da aranciato a rosso vivo, con resti di velo blanchi o
glallastri, verrucosi, lamelle ¢ gambo blanchi, anello manifesto, ampio
e festonato, volva ridotta a cercini e squame alla base del gambo, bianca
o giallastra; spore 9-11 X 6-8 pm, ellissoidi. Boschi di conifere e latifoglie,
macchie a Cistus, comune. . . . . A. muscaric (Linn.) Hooker 1821.

Cappello senza toni rossi o aramciath © . . . . . L . L. . T2

2 Cappello 4-8 cm, giallo-limone o giallo tuorlo, con verruche bianche, lamelle
e gambo bianchi, fioccosi, volva come nella precedente; spore B8-10.5 X
6.5-8 um, ellissoidi. Boschi di latifoglie, rara . . . .A. emilii Riel 1807.

Colori non giallo-limone, se colori gialli allora anello non frangiato . . 3
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Cappello 5-15cm, da giallobruno a rossobruno cupo, con resti di veo a
verruche bianche o grigiastre, anello bianco a bordo frangiato, lamelle
e gambo bianchi, volva simile ad 4. muscaria ed 4. emilii; spore 9-12 X
6-9 m, ellissoidi. Boschi di latifoglie su terrenc acido, molto rara ma
sovente confusa. (= A. wmbrine, = muscaria var.) .

ow o« A, regalis {Fr) Micha.el 1903

Bensh Solorl VREROBPEES. ..o f il e e e et e LU S

Cappello 3-10 cm, bruno o nocciola, raramente rosa-violaceo, con resti di
velo bilanchi, lamelle, gambo e volva bianchi, volva rotta in cercini alla

" base del gambo, anello ampio e manifesto, frangiato; spore 10-12 X 7-9 um,

ellissoidi. Boschi di latifoglie e conifere, molto comune ma anche molto
variabile, esiste una fo. bianca . . . A. pantherina (De Cand.) Krombh.
1836 (margine del cappello senza striature: var. abietum, pil rara).

Cappello non brunastro, con colori da gialli a crema . . . . . . . 5

Gambo molto lungo rispetto al @ del cappello, bianco, talora non bulboso,
cappello 3-8 em, talora umbonato, da biancastro a giallobruno, con resti
di velo bianchi o grigiastri, volva fragile, caduca; spore 10-14 % 4-6 tm,
lungamente ellissoidi. Boschi di latifoglie . . . . 4. elize Quélet 1872.

Gambo non lungo rispetto al @ del cappello, spore pil piccole . . . 6

Cappello 3-6 cm, giallo limone o leggermente giallo-arancio, residui di
velo bianchi, lamelle e gambo bianchi, volva rompentesi in cercini con-
centrici, anello fragile; spore 9-11 X 7-8 um, ellissoidi. Boschi di latifoglie
e conifere, rara . . . . . o« .« A, junguillea Quélet 1876.

Colori non gialli, specie pit slanciate e robuste . . . . . . . . . 7

Lamelle libere, gambo bianco, robusto, fioccoso, anello bianco e manifesto,
cappello 5-10 cm, crema o giallo-oraceo pallido, con resti di velo bianchi,
volva circoneisa, non rompentesi in cereini; spore 9-11 X 6-7.5 pm, ellis-
soidi. Boschi di latifoglie in terreno acido, precoce, non rara ed abbon-
dante nelle stazioni di raccota . . . . . . . A, amici Gillet 1890.

Lamelle nettamente adnate, gambo screziato da bande grigiastre, anello
assente, cappello 3-8 cm, grigio-giallastro, con resti di wvelo grigiastri,
residui di volva alla base del gambo rari o assenti; spore 10-12 X 6-9 pm.
Boschi di latifoglie, molto rara . . . .

U w e e s e o Al ednate (Saund. et Smlth) M Caoke et Quﬁl. 1878

Chiave n° 3 — Subgen. Amanita sez. Vaginatae (Fr.) Quél. 1872.

1

Velo generale senza o con pochissime cellule sferiche, volva membranosa,

saccata, lungamente inguainante, bianca . . . . . . . . . . . 2
Velo generale con numercsissime cellule sferiche, volva fragile, friabile
poco inguainante, grigia o blaneastra . . . . . . . . . ., . . B
Specie con colorazioni da grigie a bruno-olivastre . . . . . . . . 3

" Specie con colorazioni da giallastre a rossobrune . . , . . . . . &
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Specie robusta, cappello 5-15c¢m, da grigio-perla a grigio-bruno, .con
ampie zone bianche, lamelle e  gambo blanchi, volva spessa, bianca,
poco inguainante, immutabile; spore 9-14 um, globose o subglobose. Boschi
di latifoglie in terreno argilloso, acido, poco comune. A. lividopallescens
Gillet 1874, (Les Hymeno.: 23, sensu Boundier, Icon. Mycol. 3: 6, 1910
non Gillet, cfr. A. oblongospora ?7!!).

Specle pilt gracili o con colori pitt cupi . . . . o Al ooy o Sl

Specie gracile, slanciata, capello 3-6 cm, da grigio-cenere a grigio-bruno,
senza resti o con resti pannosi®e bianchi di velo, lamelle bianche, rara-
mente con taglio grigilastro, gambo slanciato, bianco, con wvolva lunga-
mente inguainante, bianea, immutabile; spore 9-12 pm, subglobose o
globose. In boschi di latifoglie o misti, frequente ma molto variabile nei
colori, si notano molte varietd . . . A. vaginaia (Bull) Vittadini 1826.

Specie pit robuste, con colori grigio-olivastri o giallobruni . . . . 5

Molte robusto, cappello 6-18 cm, olivastro-bronzeo o grigio-bruno cupo,
anche grigio-cenere, senza resti di velo, lamelle bianche, gambo robusto,
decorato da screziature grigio-brunastre, veolva enorme, lobata, bianca,
con o senza sfumature rossastre; spore 9.5-14 pm, globose o subglobose.
Boschi di latifoglie e misti, in terreni erbosi, poco comune . . . .

., A. pachyvolvata (M. Bon) Krieglsteiner 19‘85

Pit gracile, cappello 3-8 em, da giallo-bruno a bruno-olivastro-bronzeo,
con resti di velo bianchi o giallo-aranciati, lamelle bianche, gambo da
bianco a screziato da bande grigio-brune o giallastre, volva inguainante,
bianca, sfumata di giallo-arancio; spore 9-13.5 um, globose. Boschi di
conifere e latifoglie, comune, variabilissima. A. wmbrinolutea (C. Gillet)
Bataille 1910 (se il velo & grigio efr. 4. submembranacea, molto rara !).

Volva marcatamente tinta di rossobruno, cappello 3-8 em, rossobruno, con
centro quasi nerastro, senza resti di velo, gambo e lamelle bianchi; spore

9-12 um, globose. Presso Castanea sativa . . . . ]
Anvikinahs pEALOHSR VR futva(.l‘cschaeffeﬂﬂeyotlm

Volva bilanca ed immutablle . . . . . + oo LG i ¥

Cappello 3-6.5 cm, giallo-limone o giallo-arancio molto pallido ed uniforme,
senza resti di velo, lamelle e gambo bianchi, volva piuttosto inguainante,
sottile, bianca; spore 9-13 um, globose. Boschi di latifoglie in terreno
acido, molto rara . . . . A. flavescens (Gilb. & Lundell) Contu 1988.

Capello 3-8 cm, da aranciato cupo a quasi rossobruno, sovente con resti
bianchi di velo, lamelle blanche, gambo screziato da squamette aranciate,
spesso perd anche bianco, volva pii spessa e meno inguainante; spore
8-13 pm, globose. Boschi di latifoglie .

T ..........A.wocea(@uéllnBuurd.)SlnglﬂBB.

Velo generale da biancastro a rapidamente grigio pol quasi nero, specie
assai robusta e slancilata, cappello 5-12 ¢m, beige-brunastro, con resti di
velo pannosi, grigi, gambo screziato da bande grigiastre, lamelle bianche
poi brunastre, taglio pi cupo, volva pulverulenta, fugace, grigio-cupa;
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spore 9-13 nm, globose. Boschi di latifoglie in terreno argilloso oppure

rieco di humus, poco comune . . b oAl L S e
A. ceciliae (Berk & Br.) Bas 1984 (= inaurata).
Velo generale blanco ¢ bilancastro, senza tomi grigi . . . . . . . 9

Cappello da bruno-caffellatte a castano-nocciola, talora anche aranciato,
con resti bianco-candidi di velo, lamelle bianche, gambo robusto, screziato
da squamette aranciate, volva bianca, molte fragile, submembranosa;
spore 9-12.5 pm, gluboae Boschi di latifoglie in terreno calcareo, non
COMBMIE - oL T e w v+ o+ o+ s . A, beckeri Huijsman 1962.

Cappello da grigio-cenere-ocra a grigio-bruno, talora bistro, con resti velo
bianco-ccra od ocra-giallastri, gambo e lamelle bianchi, volva bianca con
evidenti toni giallo-ocracei, fragile, talora submembranosa; spore 9-13 pm,
globose. Boschi di latifoglie in terreno sia calcareo che acido, rara e
sovente confusa con 4. vaginate . . A. malleata (Piane ex M. Bon) Contu
1986 (sensu Bon, Contu non Piane, cfr. A. oblongospora, sez. Ovigerae).

Chiave n" 4 — Subgen. Amanita sez. Ovigerae Singer 1962.

1 Velo generale friabile, fragile (con molti sferociti!), volva bianca, presto

ridotta a werruche biancastre sulla supericie pileica ed alla base del
gambo, cappello 4-12em, da grigio-perla a bruno-ocra, lamelle bianche
con taglio sovente bistro, gambo robusto, screziato da bande brunastre;
spore 10-14 X 8-11 um, ellissoidi. Boschi di latifoglie in terreno calcareo
o molto ricco di humus, rara . . . . . . A. oblongospora Contu 1988,

Velo generale non friabile, volva persistente, spessa . . . . . . . 2

Senza umbone distinto, cappello 3.5-8 cm, da grigio-cenere a grigio-bistro
talora ocraceo-grigio, con o senza resti bianchi e spessi di velo, lamelle
bianche, pci un po’ rosate, gambo proporzionato o corto rispetto al @
pileico, bianco, volva poco inguainante, bianca, immutabile, spessa; spore
10-14 X 8-10pm, ellissoidi. Boschi di latifoglie e conifere, macchie a
Cistus, in terreni acidi e sabbiosi, comune . . . A. mairei Foley 1949.

Con distinto umbone, cappello 5-10 cm, da brunoc-olivastro a bruno-bronzo,
pit raramente grigio, lamelle blanche con taglio sovente bistro, gambo
assal slanciato, screziato da bande bruno-grigiastre, volva molto amplia,
lobata, piuttosto inguainante, bianca, con nette sfumature bruno-ruggine;
spore 9.5-14 > 8-11 pm, ellissoidi. Boschi di latifoglie in terreno calcareo
in luoghi erbosi ed aprichi, molto rara . . A. magnivolvata Aalto 1974.

Chiave n° 5 — Subgen. Lepidella sez. Mappae Gilbert 1940.

1 Cappello da giallo-limone a giallo-verdastro, con resti di velo bianchi o

ocra-vinosi, 4-9 cm, non umbonato, lamelle ¢ gambo bianchi, volva cir-
concisa nel bulbo basale, anello bianco; spore B-10 pm, globose. Boschi di
latifoglie e conifere in terreno sia caleareo che acido, molto comune, la
ar. alba piGrara . . . . . . A, citrina (J. C. Schaef.) Roques 1821.
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Cappello da bruno-viclaceo a grigio-bruno, talora umbonato, con resti
di velo bruno-violacei, lamelle bianche, gambo screziato da bande grigio-
violacee, anello viola o glallo spore 8-10 pm, globose. Boschi di conifere
e latifoglie in terrenc acido, molto rara . . .

e v a s e = A, porphyria (A.lbert & Schw) Giliet 187-1

Chiave n° 6 — Subgen. Lepidella sez. Amidella (E. J. Gilbert)
st. nov. (Basionimo: Genus Amidella E. J. Gilbert 1940,
Amanitaceae, suppl. Icon.-Mycol. di G. Bresadola, XXVII: 77).

1 Cappello brunastro, con resti di velo bianchi, margine striato (!), lamelle
bianche poi rosate, gambo con appendice radicante a fittone, nel resto
simile ad A. gilberti (cfr. Parrot 1960). Questa & probabilmente una
buona specie, differente da A, gilberti, perd necessita di una revisione
con conseguente convalida a livello formale . . . . . . 4. ‘verrucoss’
(Parrot 1960 non val. publ. = A. gilberti fo. verrucosa Parrot).

Colori non uniformemente brunastri, margine del cappello non striato . 2

2 B8pecie molto robusta e carnosa, cappello 8-18 em, emisferico, bianco, con
o senza residui di velo bianchi o giallo-ocracei, lamelle bianche, con taglio
fioccoso, gambo fioccoso-cremoso con anello molto fragile, volva tenace,
bianca o giallo-ocracea, carne non arrossante, con odore forte; spore
10-12 x 7-8 pm, ellissoidi. Boschi di latifoglie e conifere in terreno calcareo,
frequente a zone . . . . . A. ovoidea (Bull) Link 1816 (= proxima)

Specie meno robuste e con spore cilindriche . . . . . . . . . . . 3

2 Specie gracile, poco slanciata, gambo proporzionato o corto rispetto al @
del cappello, cilindrico, cappello 2-6 cm, con resti di vello spessi, da bianchi
ad ocracei, anello fragile, carne sovente arrossante al taglio; spore 12-16 X
6-7 pm, cilindriche. Boschi misti su terreno sabbioso, acido, radure erbose,
non molto frequente ma non rara, variabilissima . . . i

A. volvata (Peck) Martin 1929 (= curtipes, vulm, ponn‘.emm., ete).

Specie piti robusta e slanciata, gambo molto lungo con bulbo napiforme-
radicante, cappello 5-12 cm, bianco come la precedente, sovente un po’
OCraceo Verso o in prossimita del centro, senza resti di velo, anello mani-
festo, ampio, carne non arrossante; spore 11-16 > 5-8 pm, cilindriche.
Boschi di latifoglie e boschi misti, in terreni calcarel o acidi, rara, molto
variabile e talora simile ad A. verna che perd ha spore ellssoidi e lamelle
prive di toni rosati . . . . . . . . A. gilberti Beauseigner 1825.

Chiave n° 7 — Subgen. Lepidella sez. Phalloideae (Fr.) Quél. 1872.

1 Cappello da verde cupo a citrino verdastro, 5-12 em, con o senza resti di
velo blanecastri, lamelle bianche, gambo screziato da bande brunastre,
con anello ampio, volva sovente ampia, bianca; spore 8-10-pm, sferiche.
Boschi di latifoglie in terreno acido, molto comune . . .

A. phalloides (Vlnl) Link 1316
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Cappello bianco o spore elllssoddl . . . . . . . . . . . . . . 2
Spore 9-12 % T-8.5 tm, ellissoidi, cappello emisferico-spianato, non umbo-

nato, bianco, eventualmente ocraceo-brunastro verso il centro, lamelle e
gambo bianchi, volva bianca, talora anche molto ampia. Boschi di lati-
foglia in terreno acido, in primavera, non rara . . . . . . . . . .

e e e o ey e e s OGS [BATLY WA, 1R

Spore 8-10 pm, globose, cappelloc campanulato-umbonate, hianco puro,
lamelle bianche, taglio pit fioccoso, gambo decorato da sgquamette bianche,
volva bianca, carne piti sottile rispetto alla precedente e con odore pil
forte e nauseante In autunno, nei boschi di latifoglie o misti di montagna,
in terreni acidi, molto rara . . . . . . A. virosa (Fr.) Bertillon 1866.

Chiave n° 8 — Subgen. Lepidella sez. Validae (Fr.) Quél. 1872.

4]

Carne virante al rosato-vinoso al taglio, cappello alutaceo-brunastro o
rosso-vinoso, con resti di velo blanchi o grigi, lamelle bianche, sporche
di rosato-vinoso, gambo rossastro-vinoso con anello bianco o glallo, volva
friabile, ridotta a squame o cercini alla base del gambo, spore 5-10 x
6-8 pm, ellissoidi, Boschi di conifere e latifoglie, in terreni sia acidi che
calearei, molto comune ma anche molto variabile, la var. annulosulfurea,
ad anello giallo, piti rara . . . . A. rubescens (Pers.) S. F. Gray 1821
(se cappello, gambo e anello violaceo-bruni efr. A. pseudorubescens Her.).

Carne non virante al rosso vinoso, toni vinosi rari o assenti . . . . 2

Resti di velo su cappello, parte inferiore dell’anello e base del gamhbo
da giallo-citrino a giallo-zolfo, cappello 5-12 em, da giallo-citrino a bru-
nastro, gambo bianco con anello evidente a bordo festonato-frangiato,
volva come nella precedente; spore 8-10 X 6-T pum, ellissoidi. Boschi di lati-
foglie e conifere in terreni acidi, comune, pitl rara la var. lactella, bianca
a squame gialle . . . A. queletii M. Bon et Dennis 1984 (= aspera sensu
Vittadini et Queldt, Hooker non Persoon; guest'ultima cfr. Cystolepiota
aspera).

Reatl af velo da hianchi a grigiastri . . . . . . . & . « .« .« . B

Margine del cappello striato, cappello brunastro con centro pii cupo, resti
di velo da bianchi a grigiastri, gambo bianco a screziature grigiobrune,
con anello festonato del tipo gqueletii; spore B8-10 X 6.5-8 pm, ellissoidi.
Boschi di latifoglie in terreni calcarei , . . . A. aspercides Heim 1963.

Margine del cappello mon striato, cappello brunastro o grigiastro-cine-
rognolo, con resti di velo da biancastri a grigiastri, 5-8.5 cm, lamelle
bianche a riflessi sovente rosati, gambo bianco e radicante, con bande
brunastre meno accentuate, volva ridotta a squame, bianca; spore 8-10 X
6-7.56 pm, ellissoidi. Boschi di latifoglie in terreno acido ¢ anche calcareo,
non abbondante . . . . . . . A. spissa (Fr.) Qual, 1872 (= ampla).
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Chiave n" 9 — Subgen. Lepidella sez. Lepidella.

1

Cappello con squame vistose; embricate, sempre con giunti a fibbia . . 2

Cappelle a squame o verruche non embricate, piramidali, con o senza
gkl ‘oo BbEIE - ) ROnEEn pBLUNECGERIEEIL RaldEs g g a i

Resti di velo a squame brunastro-vinose su sfondo bianco, gambo notevol-
mente squamuloso ma non & cercini concentrici, anello fragile, cappello
8-15cm, biancastro, lamelle a riflessi giallastri, sovente simile ad una
Lepiota; del complesso-procera; spore 10-13 X 7-8 pm, ellissoidi. In loca-
litd antropizzate, erbose, margini di campi, terreni concimati erbosi, in
terreni sia calcarei che acidi, rara . . . A. codinae (R. Maire) Sing. 1951.

Resti di velo a squame meno vistose, biancastre o grigiastre, mai vinose,
gambo notevolmente slanciato, a cercini concentrici, anello piti persistente,
cappello 8-20 cm, bianco, lamelle bianche; spore 9-12 3 8-8.5 um, ellissoldi.
In localitda erbose, nello stesso habitat della precedente, piti nettamente
calcicola, non comune . . . . . . . . A. vittadinii (Mor.) Vitt. 1826.

Lamelle piuttosto fitte, a riflessi nettamente verdastri alla fine, come
anche la carne, cappello 6-11 cm, bianco, a fitte squame coniche e sottili
pitt dense verso il centro, gambo bianco, subliscio o squamuloso, volva
ridotta a squamette alla base del gambo; spore 9.5-11 X 6-7.5 pm, ellis-
soidi. Boschi di latifoglie in terreno calcareo L LV 3 SESADEAY

A. echinocephala (Vittad.) Queél. 1872.

Lamelle senza riflessi verdastri, squame non cosi fitte o sottili . . . 4
Lamelle bianche o a riflessi rosa ma non colorate fin dall’'origine . . 5
Lamelle rosa-salmone o giallo-rosate in dall'origine . . . . . . . T

Portamento gracile rispetto alle restanti, cappello 4-6 cm, bianco, a picole
squale piramidali verso il centro, sottofondo squamoso, lamelle bianco-
crema poi a riflessi rosa-pallidi, gambo slanciato, radicante, con anello
fragile, resti du velo a squamette verso la base del gambo; spore 10-12 X
5.5-T pm, cilindriche; con giunti a fibbia. Boschi di latifoglie o misti, in
terreno sabbioso nudo, rara . . . . . . A. gracilior Bas & Honrubia
1982 (A. solifaria fo. gracilis Parrot nom. inv. ha squame grigiastre ed
@ priva di giunti a fibbia, margine del cappello, inoltre, piii festonato!).

Portamento assal piii robusto oppure squame pilt marcate . . . . . 6

Giunti a fibbia assenti, velo generale biancastro, margine pileico rara-
mente festonato in modo evidente, cappellc 6-10cm, bianco a squame
concolori, gambo bianco, clavato-napiforme, robusto e sodo, anello evidente
ma caduco, volva ridotta a squame bianche, lamelle bianche a riflessi
rosa; spore 10-12 X 6-8 pm, ellissoidi-cilindriche. Boschi di latifoglie o
migtl, . In terrenn CAICAIS0, FATR. o v e i B B i B ra i B ww AR b
« + 4 o+ s s ow o+ s o« + A, baccate (Fr.) C. Gill. 1874 (= boudieri).
Giunti a fibbia presenti, velo generale griglastro, margine pileico eviden-
temente festonato, cappello 6-15 cm, blanco-grigilastro, a squame grigiastre
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evidenti, gambo bianco, pii robusto, cilindrico-bulboso, appendice radi-
cante marcata, anello molto manifesto, fioccoso, volva ridotta a squame
grigiastre alla base del gambo, lamelle bianche; spore 9.5-14 X 7-9.5 yum,
ellissoidi-cilindriche. Boschi di latifoglie in terreni calcarei, molto rara

« v e e e e W w e o . A, solitaria (Bulllard) Marat 1836.

T Robusta o media, cappello 5-12 cm, bianco poi rosa, con squame concolori,
marcate e fitte, gambo a bulbo radicante marcato, con annello ampio,
carne rosata al taglio, giunti a fibbia assenti; spore 10-12  6-Tpm,
ellissoidi. Boschi misti di latifoglie e confere, in terreno caleareo, a volte
anche acido, melto rara . . . 4. beillei (Beaus.) M. Bon & Contu 1985.

Gracile o molto gracile, cappello 3-5 cm, bianco, a squame poco marcate
e concolori, gambo cilindrico a base radicante, non bulboso, ccn anello
moelto fugace, carne al taglio bianca; spore B-8.5 X 6-T pm, ellissoidi,
glunti a fibbia presenti. In localitd erbose, prati, campi, anche presso
Cupressus sempervirens, in terrenl acidi, rara . . . A. singeri Bas 1969.

III. Note complementari

Nella chiave del sottogenere Amanita sezione Vaginatae é
stata messa in nota ad A. umbrinolutea (Gill.) Bat. I'A. submem-
branacea (Bon) Groger che deve ritenersi certamente rara in
Sardegna: nondimeno io ne conservo una recente raccolta fatta
da L. Curreli, notevole per una volva grigiastra ad habitus submem-
branoso ed un cappello bruno-olivastro- bronzeo molto tipico.
Le specie A. regalis, A. porphyria, A. “verrucosa’, A. solitaria ed
A. pseudorubescens non sono state da me mai viste ne’ raccolte:
la loro presenza risulta, tuttavia, o dalla letteratura o dall’infor-
mazione di colleghi (E. MENDOLIA, viva voce); per A. regalis
cfr. Pacioni e VERt (1983), per A. porphyria efr. VocLiNo (1893),
per A. ‘verrucosa’ cfr. MERLO & TRAVERSO (1983).
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RESUMEN

Hemos estudiado en este trabajo, mediante el método sinfitosociolégico,
las series de vegetacién que se presentan en los distritos corolégicos de:
los Montes v granitico toledano, correspondientes a la provincia lusc-extre-
madurense. Se define el paisaje vegetal mediante los respectivos geosigmetum.

PALABRAS CLAVE: Sinfitosociologia, series de vegetacién, paisaje
vegetal, geosigmetum.

ABSTRACT

We have studied in this paper using the synphytosociological method
the synassociations of the chorological province luso-extremadurense and
particularly two districts: de los Montes y granitico toledano. The plant
landscape was defined throught the geosigmetum.

KEY WORDS: Synphytosociology, synassociations, landscape, geo-
sigmetum.

INTRODUCCION

OMO consecuencia del gran impacto que ha tenido la utilizacién

de la Sinfitosociologia en el estudio de la Vegetacion de
Espafia (PEmNADO LorRcA & RivAs-MARTINEZ, 1987) a modo de
introduceién analizaremos brevemente los hechos méas relevantes
de su gestacion.

* HEste trabajo forma parte de la comunicacién «Sobre el paisaje
vegetal de los Montes de Toledo IL. Jarales y brezales de los Cisto-Calluneas
presentada a las VII Jornadas de Fitosociologia. Salamanca 1987.

[=]
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Rivas-MARTINEZ (1976) define los términos taxonémicos de
una nueva faceta cientifica derivada de la Fitosociologia, que de
acuerdo con BeGUIN & Hece (1975) y GEHU (1976), denomina
Sinfitosociologia.

Durante los dias 4 al 7 de Abril de 1977 y en el Simposium
International de Rinteln el Profesor JEAN-MARIE GEHU y colabo-
radores presentaron siete comunicaciones relacionadas con los
«C'omplejos Paisajisticos de Associaciones (Sigmaasociaciones)s».
En uno de los trabajos presentados (RivAsS-MARTINEZ et al., 1977)
a las pequefias sigmaasociaciones localizadas exclusivamente en
el seno de una misma unidad vegetal potencial las denominan
sinasociaciones. Ademés, mediante la combinacion coroldgica de
éstas, realizan una aproximacién sinfitosociolégica que permite
definir la calidad del Paisaje Vegetal en un territorio.

Rivas-MarTingz (1987), en un trabajo sobre las sinasocia-
ciones de la Sierra de Guadarrama, matiza su punto de vista
esencial en el anilisis sinfitosociolégico: «el de reunir bajo una
misma vegetacién potencial o climax todas las comunidades vege-
tales o etapas evolutivas que conducen al mismo 6ptimo estable.
El sininventario (elemento de la sinasociacién) trata de ser la
expresion objetiva de un area precisa, la tesela, territorio ecologi-
camente homogéneo que soporta un solo tipo de vegetacién poten-
cial o climax, unidad elemental de la Fitogeografias.

Uno de nosotros (VELASCO-NEGUERUELA, 1979) en su Tesis
Doctoral introduce estos conceptos al estudiar el Paisaje Vegetal
de los Montes de Toledo y, posteriormente en nuestros trabajos,
seguimos utilizando la tipologia sinfitosociolégica de acuerdo con
Rivas-MArTiNEZ (1976 y 1978).

PEINADO LORCA (1983) hace un ensayo sinfitosociolégico para
la provincia de Ciudad Real, de acuerdo con la misma tipologia.

Sin embargo, en los fltimos trabajos que aparecen en la
bibliografia especializada referentes al Paisaje Vegetal de la Penin-
sula Ibérica (PEINADO LoOrRcA & Rivas MARTINEZ, 1987; LADERO
ALVAREZ et al., 1987) se ha impuesto el término sigmetum o serie
de vegetacion como unidad base de la sinfitosociologia. Por
supuesto que estos términos son sindnimos de sinasociacion
(RrvaAs-MArTiNgz, 1987).

En este trabajo trataremos de definir la calidad del Paisaje
Vegetal de los Montes de Toledo utilizando las sinasociaciones,
tanto las climicicas o climatodfilas (dominios climicicos) como
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las edaféfilas o higréfilas (series de rivera). Por otra parte, la
expresion catenal de las series en contacto y que se reemplazan
en funcién de un gradiente ecolégico, come la humedad o la topo-
grafia, y en el mismo distrito o sector corolégico, permite definir
la geoserie o geosigmetum, es decir permite realizar un ensayo
fitotopografico.

EL TERRITORIO ESTUDIADO

Segtin la tipologia biogeografica de la Peninsula Ibérica,
Baleares y Canarias (PEINADO LorRcA & Rivas-MArTiNEZ, 1987)
nuestro territorio de estudio se corresponde, dentro de la regién
mediterrinea, subregién mediterrdnea occidental, superprovincia
mediterrineo iberoatlintica, provincia luso-extremadurense, sector
toledano-tagano, subsector oretano, a los distritos:

(1) de los Montes;
(2) granitico-toledano.

PISOS DE VEGETACION

De acuerdo con (PEINADO LorcA & Rivas Martinez, 1987)
en el territorio estudiado se distinguen los pisos supramediterianeo
v mesomediterraneo. La vegetacién climax que ocupa esos pisos
son, de acuerdo con LADERO ALVAREZ (1987), los encinares y
alcornocales que se instalan desde el meso seco al subhiimedo
inferior, y los alcornocales mesofiticos, quejigares y robledales
con madrofias a partir del subhiimedo medio. En el supra, los
robledales y «encinares continentaless.

Estos ¢encinares continentales» son para nosotros (VELASCO-
NEGUERUELA et al., 1986) comunidades permanentes de cresterios
y, sobre todo, se instalan en las pedrizas en abanico tan tipicas
de los Montes de Toledo, y, en ningiin modo, son asimilables al
Junipero oxycedri-Quercetum rotundifoliae genistetosum cinereas-
centis dada por PErEz CHISCANO en su Tesis Doctoral (1975) y
posteriormente aflorada por LADERO ALVAREZ (198T: 470).
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SINASOCIACIONES CLIMACICAS
1. Piso supramediterrineo

En este piso se sitian los robledales de melojos e rebollos
(Quercus pyrenaica 'Willd.) so6lo se presentan en el distrito de
los Montes y constituyen la cabeza de la serie de vegetacién supra-
mediterranea luso-extremefia silicicola del roble melojo. Esta serie
queda definida, segiin la tipologia sinfitosocioldgica, como Sinsorbo
torminalis-Quercetum pyrenaicae (Fig. 1). Para nosotros la serie

Fig. 1.

1. — Bosque maduro: Sorbo torminalis-Quercetum pyrenaicae.

2, — Escobonal Genisto floridae-Cytisetum eriocarpii.

3 —Nano jaral brezal. Halimio ocymoidis-Ericetum wmbellatae.

4, — Escobonal Cytisetum multiflori-eriocarpii.

5. — Jaral brezal. Halimio ocymoidis-Ericetum aragonensis ericetosum umbel-
latae.

6. — Herbazal megaforbico. Festuco amplae-Linarietum niveae.

7.—Pastizal. Festuco amplae-Agrostelum castellanae.

8. —Plornal de cenizo. Frangulo alni-Adenccarpetum argyrophylli.

9. — Orla de lindero herbicea. Leucanthemopsi pallidae-origanetum virentis.
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estaria formada por el bosque maduro de melojos y mostajos
[Sorbus torminalis (L.) Crantz] desarrollado en la tierra parda
de melojar, Sorbo torminalis-Quercetum pyrenaicae (Rivas-Goday
1964) Rivas-Martinez 1987 (1).

En los claros y sobre suelos profundos con humus mull ¥
gin hidromorfia temporal se presentan las orlas naturales o pri-
meras etapas de sustitucién del melojar, son los escobonales de
la Cytisetea scopario-Striatii Rivas-Martinez 1974. Las tres escobas
que se encuentran en el distrito de los Montes son:

— Cytisus striatus (Hill) Rothm. subsp. eriocarpus (Boiss.
& Reuter) Rivas-Martinez.

— Cytisus multiflorus (L'Her.) Sweet.

— Cytisus scoparius (L.) Link subsp. scoparius.

LADERO ALVAREZ (1987) designa para estos escobonales el
sintaxon Cytiso scoparii-Genistetum floridae citisetosum striatii
inéd., siendo Cytisus eriocarpus el taxon que diferenciaria la aso-
ciacion guadarramica, supra-medio-inferior subhiimeda Genisto
floridae-Cytisetum scoparii Rivas-Martinez & Canté 1987, de la
comunidad luso-extremadurense. En el trabajo presentado por
nosotros a las VII Jornadas de Fitosociologia nombramos al
escobonal como Genisto floridae-Cytisetum eriocarpii Velasco,
Marcos & Cerezo inéd. (2). En esas mismas jornadas Rivas-
MARTINEZ & BELMONTE (1987) presentan una sinopsis de la clase
Cytisetea scopario-striatii en la cual contemplan, como asocia-
ciones toledano-taganas:

— Thymo mastichinae-Cytisetum multiflorii Rivas-Martinez
1968, que estimamos no entra en el distrito de los Montes.

— Cytisetum scopario-eriocarpii Rivas-Martinez & Belmonte
1987 ass. nova prov.

— Adenocarpetum argyrophylli Rivas-Martinez & Belmonte
1987 ass. nova prov.

Rivas Gopay (1964: 465) en la alianza Sarothamnion sco-
pariae Tx, 1945 al estudiar las comunidades de matorrales de genis-
tas y piornos, designa para las Villuercas la as. Cytisus multiflorus
et Sarothamnus eriocarpus, esta comunidad opinamos que es
identica a la segunda propuesta por Rivas-MARTINEZ y BELMONTE
1987, quedando, por tanto, y de acuerdo con RivaAs-MARTINEZ
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y BELMONTE (com. pers.) Cytisetum multiflorii-eriocarpii Rivas
Goday 1959.

En los rellanos de las cuarcitas del Rocigalgo (1448 m) ¥y
Corral de Cantos (1440 m) hemos localizado la asociacién Villuer-
quina Frangulo alni-Adenocarpetum argyrophylli Ladero 1970
inéd. (8). Sobre los suelos tipo ranker se ubican los mondtonos
brezales cumbrefios Halimio ocymoides-Ericetum aragonensis eri-
cetosum umbellatae (3). En las trochas y veredas siempre encon-
tramos Festuco amplae-Linarietum niveae (6) Velasco Negueruela,
Marcos & Cerezo inéd. La comunidad de lindero de los Origa-
netalia esti representada por Leucanthemopsi pallidac-Origane-
tum virentis (9) Velasco Negueruela & Marcos 1987. El vallicar
viene dado por la asociacién Festuco amplae-Agrostetum castel-
lanae (7).

2. Piso mesomediterrianeo
Cuatro series estin representadas en nuestro teritorio.

2a. — Serie mesomediterrinea luso-extremafia himeda-hiperhiime-
da silicicola del roble melojo (Quercus pyrenaica). Sinarbuto
unedonis-Quercetum pyrenaicae.

Esta serie (Fig. 2b y 2¢) ha sido estudiada con detalle por
varios autores (LADERO ALVAREZ 1987, LADERO ALVAREZ et al.,
1987). Nosotros (VELASCO-NEGUERUELA & MARcos, 1984) insis-
timos al investigar este melojar con madrofios en la importancia
que en la practica tiene delimitar correctamente las frecuentes
ecotonias (transitos naturales) con el cambio de piso (Sanguisorbo
hibridae-Quercetum suberis quercetosum pyrenaicae, el alcornocal
con melojos 2b2; con el quejigar mesofitico (Sanguisorbo hibridae-
Quercetum suberis quercetosum broteroi, alcornocal con quejigos
2b3 y con las inversiones de piso o las frecuentes entradas del
melojo en las vaguadas frescas y hiimedas del mesomediterrineo.
Como es de ley, en estas situaciones la primera etapa de sustitueién
es un madrofial con durillos (Phyllireo angustifoliae-Arbutetum
unedonis Rivas Goday & Fernindez Galiano in Rivas Goday et al.
1959 viburnetosum tini Pérez Chiscano 1976, 2c1) aunque frecuen-
temente y sobre suelos profundos se presentan los escobonales
del Cytisetum wmultiflorii-eriocarpii. Las etapas regresivas del
matorral son el jaguarzal 2¢3 (Polygalo mycrophylli-Cistetum
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Fig. 2a, 2b y 2c.

2al. — Alcornocal. Sanguisorbo hybridae-Quercetum suberis.

2a2, — Madrofial. Phyllireo angustifoliae-Avbutetum unedonis.

2a3. — Charnecal. Pistacietosum lentisci.

2a4. — Jaral brezal. Genisto hirsutae-Cistetum ladaniferi ericetosum australis.

2a5. — Brezal jaguarzal. Erico australis-Cistelum populifolii.

2a6. — Jaguarzal. Genisto hirsutae-Cistetum ladaniferi cistetosum albidi.

2a7. — Brezal jaguarzal. Ericetosum scoparice.

2a8. — Jaguarzal. Cistetosum monspeliensis.

2bl. — Melojar con madrofias. Arbuto unedonis-Quercetum pyrenaicae.

2b2. — Ecotonia alcornocal-melojar.

2b3. — Quejigar. Sanguisorbo hybridae-Quercetum suberis gquercetosum bro-
teroi.

2¢l. — Madrofial con durillos. Phyllireo angustifoliae-Arbutetum unedonis

viburnetosum fini.

2¢2. — Jaral laurifolio. Teucrio marani-Cistetum laurifoliae.

2¢3. — Jaguarzal de umbrias. Polygalo microphylli-Cistetum populifoliae.

2c¢4. — Brezal jaral en facies de jara cervuna. Cistetosum populifolii.

2e5. — Nano jaral brezal. Halimio ocymoides-Ericetum umbellatae,
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populifolii Rivas Goday 1964), el jaral brezal 2c4 (Erico australis-
Cistetum populifolii Rivas Goday 1964) y el jaral brezal enano 2¢5
(Halymio ocimoidis-Ericetum umbellatae Rivas Goday 1964).

La orla herbacea de lindero de estos melojares corresponde
al Vincetowico nigri-Origanetum virentis Ladero et al. 1985. En
situaciones hiperhlimedas penetra en el melojar el quejigo por-
tugués [Quercus faginea Lam. subsp. broteroi (P. Cout.) Camus],
originando la faciacién sinquercetosum broteroi, en cuyo caso la
orla nemoral cambia a Omphalodo nitidae-Linarietum triornitho-
phorae Rivas-Martinez in Rivas-Martinez, T. E. Diaz, F. Prieto,
Loidi & Penas 1984 (L.ADERO ALVAREZ et al., 1985 y 1987).

2b. — Serie mesomediterranea luso-extremafia subhtimeda y hi-
meda del alcornoque (Quercus suber L.). Sinsanguisorbo
hibridae-Quercetum suberis.

Esta serie (Fig. 2a) estudiada con detalle en otros trabajos
(VELASCO-NEGUERUELA & MARcOS 1984, VELASCO-NEGUERUELA 1978
y PEINADO LoorcA 1983), esta presidida por el bosque maduro de
alcornoques destacando como caracteristicas territoriales del
sigmetum:

1. El madrofial de sustitucion 2al (Phyllireo angustifoliae-
Arbutetum unedonis).

2. El brezal con jara cervuna 2a5 (Erico australis-Cistetum
populifolii).

Como en el caso anterior hay que tener muy en cuenta las
variaciones que se presentan en las ecotonias. Asi, en ombroclima
seco la climax cambia al Pyro bourgeanae-Quercetum rotundifoliae
Rivas-Martinez 1987 que se manifiesta en el matorral de sustitucién
por la asociacidn Genisto hirsutae-Cistetum ladaniferi Rivas Goday
1955 ericetosum australis Rivas Goday 1955. En las umbrias més
a occidente en pleno distrito de los Montes la faciacién mesofitica
con quejigos lusitanos que lleva un madrofial con durillos y un
jaral brezal de umbrias 2b3 (Polygalc microphylli-Cistetum popu-
lifolii) y, en ocasiones, un jaguarzal de Cistus populifolius 2c4.
En el trinsito natural entre alcornocales y melojares es caracte-
ristico el escobonal del Cytisetum multiflorii-eriocarpii. Frecuentes
y caracteristicas superiores del sigmetum son las siguientes
asociaciones:
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Arenario conimbricensis-Airopsietum tencllae Velasco-Negue-
ruela 1983.

Crassulo tillacae-Sedetum caespitosi Rivas Goday 1957.

Trifolio cherleri-Plantaginetum bellardii Rivas Goday 1957.

Poo bulbosae-Trifolietum subterranei Rivas Goday 1964.

Jasiono marianae-Dianthetum lusitani Rivas Goday 1964.

Asplenio billotii-Cheilantetum hispanicae Rivas Goday 1965.

En las situaciones mas térmicas del distrito de los Montes
la cabeza de serie tanto del alcornocal como del encinar presentan
la faciacién pistacietosum lentisci Rivas Goday 1959. La altifru-
ticeta resultante «charnecals 2a3 es el (Phyllireo angustifolie-
Arbutetum unedonis pistacietosum lentisci Pérez Chiascano 1976.
A nivel de matorral sucede en la serie el jaguarzal 2a8 (Genisto
hirsutae-Cistetum ladaniferi cistetosum monspeliensis Rivas Go-
day 1964).

En el Puerto del Milagro (Sierra del Castafiar) del distrito
de los Montes el alcornocal presenta como matorral serial un
jaral laurifolio puntual que uno de nosotros (VELASCO-NEGUERUELA,
1981) denominé Teucrio mariani-Cistetum laurifolii.

2¢. — Serie mesomediterrinea luso-extremafia silicicola de la
encina (Quercus rotundifoline Lam.). Sinpyro bourgeanae-
Quercetum rotundifoliae.

Esta serie del encinar (Figs. 4ab, 3abe) es bastante mas
compleja (VELASCO-NEGUERUELA & MARcos, 1984, VELASCO-
NEGUERUELA, 1978 y Laorca, 1986) por lo que es conveniente
distinguir las siguientes faciaciones y facies:

A) Feciacion normal

Faciaciéon normal o tipica en la cual al encinar maduro 4bl
(Pyro bourgeanae-Quercetum rotundifoliae Rivas-Martinez 1987),
le sigue en la serie el jaral con Genista hirsuta Vahl. 4b4 (Genisto
hirsutae-Cistetum ladaniferi) y el cantuesal con ceborrinchas 3c8
(8cillo maritimi-Lavanduletum sampaianae Ladero 1970 inéd.),
cuyo Optimo se presenta sobre luvisoles y cambisoles (Rurz
TeELLEZ & VALDES FrRANZI, 1987) desarrollados sobre las pizarras
cambricas o los sedimentos del terciario. La etapa de los Reta-
metea (VELASCO-NEGUERELA, 1978) es el retamar con escoba




Figs. 3a, 3b y 3c.

3al. — Espartal con berceo. Arrhenathero albi-Stipetum tenacissimae stipe-
tosum giganteae.

2a2. — Cantuesal con carraspique. Iberido-Levanduletum pedunculatae.

2a3. — Pastizal. Thero-Brachypodion.

3a4. — Coscojar Hyacinthoido-Quercetum cocciferae.

3bl. — Pyro bourgeanae-Quercetum rotundifoliae.

3b2. — Phyllireo angustifoliae-Arbutetum unedonis viburnetosum tini.

5b3. — Jaral laurifolio. Genisto-cistetum cistetoswm laurifolii.

3cl. — Encinar con enebros. Pyro-Quercetum rotundifolice juniperetosum
oxycedri.

2¢2. — Encinar con charnecas vy acebuches. Pyro-Quercetum rotundifoliae
pistacietosum lentisci.

3c3. — Retamar con escoba blanca. Cyliso multiflori-Retametum,

3c4. — Coscojar. Hyacinthoido-Querectum cocciferae.

3¢5, — Charnecal. Phyllireo-Arbutetum pistacietosum lentisci.

3c6. — Coscojar térmico del berrocal. Asparago-Rhamnetum spiculosae Rham-
netosum cocciferae.

3e7. — Jaguarzal. Genisto-Cistetum ladaniferi cistetosum populifolii.

3e¢8. — Cantuesal con cebolla albarrana. Scillo-Lavanduletum sampaianae.

3c8. — Berceal, Melico-Stipetum giganteae,
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Figs. 4a y 4b.

4al, — Quejigar. Pyro-Quercetum rotundifolize quercetosum broteroi.

4a2. — Madrofial de umbrias. Phyllireo-Arbutetum viburnetosum tini.

4a3. — Jaral brezal. Genisto-Cistetum ladaniferi ericetosum australis.

4a4, — Jaguarzal. Polygalo-Cisteum populifolii.

4a5. — Pastizal. Tuberarion.

4bl. — Pyro-Quercetum rotundifoliae.

4b2. — Jaral con brezo sarnoso. Genisto-Cistetum ladaniferi ericetosum scopa-
rige.

4b3. — Jaral con brezc rojo. Ericetosum australis.

4b4. — Jaral tipico. Genisto hirsulae-Cistetum ladaniferi.

4b5. — Jaguarzal en arenas. Halimietosum halimifolii.

4b6. — Jaral sobre sustratos bdsicos, Cistetosum albidi.

4b7. — Tuberaricn.
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blanca 3¢3 (Cytiso multiflori-rectametum sphaerocarpae Rivas-
Martinez inéd.). Otras asociaciones que tienen su éptimo en este
ecosistema son las seguientes:

— Pastizal:

Chrysanthemo-Anthemidetum fuscatae Rivas Goday 1964.
Paronychio cymosae-Therocephaletum diandri Rivas Goday
1957.

— Berceales:

Melico magnolii-Stipetum giganteae (Rivas Goday 1957)
Rivas-Martinez ex Peinado y Martinez Parra 1985.

— Vallicares vivaces:

Gaudinio fragilis-Agrostietum castellanae Rivas-Martinez
& Belmonte 1986.

— Pastizales escionitrdfilos:

Anogramno leptophyllae-Parietarietum lusitani Rivas Mar-
tinez & Ladero in Rivas-Martinez 1978,

*— Rupicolas y casmofiticas:

Digitali thapsi-Dianthetum lusitani Rivas-Martinez ex
Fuente 1986.

Phagnalo saxatilis-Rumicetum indurati Rivas-Martinez
inéd.

Aspleno billotii-Cheilanthetum tinaei Rivas-Martinez &
Costa 1973.

Asplenio billotii-Cheilanthetum hispanicac Rivas Goday
1955.

Al) Facies sobre suelos mas profundos y, sobre todo, en el
trinsito natural a los alcornocales. El jaral se torna en Genisto
hirsuta-Cistetum ladaniferi ericetosum australis 4a3.

A2) Facies en vaguadas hiimedas. El jaral se torna en Genisto
hirsuta-Cistetum ladanifer ericetosum scopariae Rivas Goday
1964 4b2.



Ensayo filotopografico sobre la vegetacion de los Montes de Toledo 43

A3) Facies térmica. La cabeza de serie puede cambiar a
pistacietosum lentisci. El jaral se torna en Genisto hirsuta-Cistetum
ladaniferi cistetosum monspeliensis Rivas Goday 1964. Pueden
aparecer coscojares pertenecientes al Hycinthoido-Quercetum
cocciferae  (Rivas Goday 1959) Peinado & Martinez Parras -
1985 3ad.

A4) Facies en altitud y mesofitica. La cabeza de serie al
enriquecerse en quejigos lusitanos cambia a quercetosum broteroi
Marcos & Velasco Negueruela 1987 y aparecen madrofiales y jaral
brezales, a veces, como ocurre en el inventario que presentamos
a continuacion, el jaral brezal o el jaral lleva Cistus laurifolius L.
Como orla de lindero se presenta la asociacién Veronico tenui-
joliae-Origanetum virentis Velasco-Negueruela & Marcos 1987.

Genisto hirsuta-Cistetum ladanifer cistetosum laurifolii subas.
nova.

Vegetacion contacto: Pyro-Quercetum rotundifoliae querceto-
sum broteroi.

Altifruticeta: Phyllireo-Arbutetum.

Berceal: Melico-Stipetum giganteae.

Localidad: Villarrubia de los Ojos a Urda (subiendo al trans-
formador, 50 m?, inclinacién 30 9%).

Rosmarinus officinalis 2.2, Cistus laurifolius 2.2, Cistus lada-
nifer 2.2, Quercus broteroi +.1, Arbutus unedo +.1, Phyllirea an-
gustifolia 1.1, Helichrisum stoechas +, Thymus mastichina -+,
Paeonia broteroi +, Cistus populifolius + Daphne gnidium +,
Cistus albidus +, Dianthus scaber subsp. toletanus +.2, Coronilla
juncea +, Dorycnium pentaphylum +, Cistus salvifolius +, Ver-
bascum blattaria +, Stipa gigantea +, Melica magnolii +.

AJ) Facies sobre arenales puntual y finicola. El jaral se
torna en Genisto hirsuta-Cistetum ladaniferi halimietosum halimi-
folii Velasco-Negueruela, Marcos y Cerezo inéd. 4b5.

AB) Facies baséfila. El encinar se torna Genisto hirsutae-
Cistetum ladaniferi cistetosum albidi (Rivas Goday) Velasco-
Negueruela, Marcos & Cerezo subass. nova .

' Comunidad de Cistus albidus Vegetacién y florula de la cuenca
extremefia del Guadiana Rivas Goday 1964. Lectosintipo Inventario 1.
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B) Faciacién rupicola

En el distrito granitico toledano, mesomediterraneo seco, la
cabeza de serie cambia al Pyro quercetum-rotundifoliae junipe-
retosum oxycedri Marcos & Velasco 1986. Aparecen frecuente-
mente coscojares y espartales Arrhenathero albi-Stipetum tena-
cissimae Rivas-Martinez ex Izco 1969 stipetosum giganteae Laorga
inéd. como primera etapa de sustitucién.

C) Faciacion silicibasofila (LAorca, 1986).

Muy relacionada con la anterior, se diferencian las siguientes
asociaciones:

— Espartales con berceo:
Arrhenathero albi-Stipetum tenacissimae stipetosum gigan-
teac Laorga inéd.
— Cantuesales con carraspique:
Iberido-Lavanduletum pedunculatae Rivas-Martinez ex
Izco 1969.
— Bolinares:
Artemisio herba-albae-Santolinetum canescentis Velasco
Negueruela & Marcos 1983.
— Pastizales efimeros:

Limonio echioidis-Malcolmietum patulae Rivas-Martinez,
Velasco-Negueruela, Laorga inéd.

Echinario capitatae-Wangenheimietum limae Velasco-Ne-
gueruela 1982.

Minuartio dichotomi-Sedetum andegavense Velasco-Negue-
ruela 1982.

D) Faciacion silicibasofila y terméofila.

Aqui son frecuentes los coscojares, apareciendo otras asocia-
ciones diferenciales de la faciacion.

— Tamujares 5d4:

Pyro bourgeanae-Securinegetum tinctoriae oxyretosum al-
bae Velasco-Negueruela, Marcos & Cerezo inéd.
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— Cerrillares:

Dauco criniti-Hyparrhenietum hirtae Rivas-Martinez in
Rivas-Martinez, Fernandez Gonzalez & Sanchez Mata
1986 stipetosum parviflorae Laorga inéd.

— Berceales nitrofilos:

Melico-Stipetum giganteae ballotetosum hirsutae Rivas-
Martinez inéd. 5

— Pastizales:
Bromo-Stipetum capensis Rivas-Martinez & Izco 1977.

En los enclaves calidos de los escarpes del Tajo, LAORGA
(1986) denuncia la presencia de coscojares con Pistacia terebin-
thus L. A propdésito de estos y otros coscojares que se encuentran
frecuentemente en esta serie, PEINADO LORCA & MARTINEZ PARRAS,
1985 consideran que los coscojares luso-extremadurenses estin
representados por la asociacién Cocciferetum marianicum Rivas
Goday 1959. La gran afinidad de este sintaxon por la Asparago
albi-Rhamnetum oleoidis* Quercetosum cocciferae Rivas Goday
en su variante edéfica silicicola nos lleva a reconocer ambas
associaciones en los distritos estudiados, la primera para situa-
ciones aclaradas del encinar en ambientes cilidos del mesome-
diterraneo, y la segunda para los enclaves calidos pero en escarpes,
riberos v berrocales de los rios y arroyos toledano taganos.
Siguiendo a Rivas Gopay «Todos los Rhamnetum s. 1. son etapas
degradadas en recuperacién hacia su climax final, son quasiclimax
en el sentido de DANSEREAU, es decir, preclimax por degradacién
que albergan, como es de ley, especies de caricter méas xérico
y térmico». Como ejemplo de estos coscojares adjuntamos los
siguientes inventarios:

Hyacinthoido hispanicae-Quercetum cocciferae. Quercus cocci-
fera 4.4, Rhamnus spiculosa 4.4.

Localidad: Carretera de Fuente el Fresno a Urda, 50 m®.
Vegetacion potencial: Pyro-Quercetum rotundifoliae pistacie-
tosum lentisci.

! RIVAS-MARTINEZ denomina a las poblaciones con caracteres inter-
medios entre Rhamnus licioides vy Rhamnus olecides como Rhamnus > spi-
culosa.
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Pastizal basifilo: Variante del Limonio-Malcolmietum patulac:

Limnium echioides 4.4, Cleonia lusitanica 1.1, Teucrium pseu-
dochamaepytis 1.1, Thymus zygis 1.1, Centaurea ornata +, Aste-
nolinum linum-stellatum 1.1, Linum strictum -+, Helianthemum
salicifolium -+, Hyacinthoides hispanica +.2, Omphalodes linifo-
lia +, Trachinia distachia 1.1, Teucrium capitatum -, Helianthe-
mum cinereum -+, Micropus bonbycinus -+, Teucrium gnaphalo-
des -+, Pistorinia hispanica +.

Hyacinthoido-Quercetum cocciferae facies de Colutea atlantica.

Localidad: de Los Navalmorales a Los Navalucillos, 50 m?®.
Matorral: Genisto hirsuta-Cistetum ladaniferi cistetosum
mospeliensis.

Quercus cocciferae 3.3, Colutea arborescens 4.4, Cistus albi-
dus 1.1, Cistus monspeliensis 1.1, Ruta montana +, Cistus lada-
nifer 1.1, Cistus salvifolius +, Daphne gnidium -+, Quercus rotun-
difoliae 1.1, Rosmarinus officinale +, Helianthemum pilosum -+,
Aristolochia pistolochia +, Thymus mastichina +, Listera ova-
ta +, Pterocephalus diandrus +, Tuberaria guttatae +.

Hyacinthoido hispanicae-Quercetum cocciferae.
Localidad: Marjaliza (Toledo), 50 m=.

Rhamnus X spiculosa 2.2, Quercus coccifera 4.4, Juniperus
oxydedrus 1.1., Rubia peregrina 1.1, Asparagus acutifolius 1.1,
Daphne gnidium 1.1, Quercus rotundifoliae 2.2, Pistacia terebin-
thus +.

Matorral: Genisto hirsutae-Cistetum ladaniferi cistetosum
albidi. (Rivas Goday 1964) Velasco Negueruela, Marcos & Cereza
subass. nova.

Cistus albidus 2.2, Cistus crispus 3.3, Cistus salvifolius 2.2,
Inula montana 1.1, Iberis linifolia 1.1, Thymus zygis 2.2, Teucrium
gnaphalodes 2.2, Leucea conifera 1.1, Phlomis lignitis +, Lavan-
dula sampaiana 1.1, Scorzonera graminifolia 1.1,8corzonera his-
panica 1.1, Carex halleriana +, Linum narbonense 1.1, Halimium
atriplicifolium +, Marrubium sericeum -+, Argyrolobium zanoni
2.2, Avenula albinervis 1.1.
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SINASOCIACIONES EDAFOFILAS

Estudiamos en este apartado la vegetacion de rivera (RIvas
GopAy, 1964, VeELAsCcO-NEGUERUELA et al., 1986) es decir, los bos-
ques riparios de arroyos y rios, series edafohigrofilas o edaféfilas. -
Su existencia esta condicionada (LADERO ALVAREZ, 1987) por los
suelos hidromorfos de bordes de gargantas, arroyos y rios, asi
como suelos de vega con elevado nivel freitico.

1. Piso supramediterraneo (ver Figura 5a, b, ¢, d).

Serie supramediterrinea silicicola del aliso (Alnus glutinosa
(L.) Gaertner. Singalio broteriani-Alnetum glutinosae.

Esta aliseda higrofila y umbréfila se presenta en nuestro
territorio unicamente en el distrito de los Montes con una variante
de tejos y abedules y es lo que VELASCO-NEGUERUELA et al., 1986
denominaron variante con tejos, abedules y melojos de la fresneda
con helecho real Osmundo regali-Fraxinetum angustifoliae Velasco-
Negueruela et al.,, 1986. En el agua se pone en contacto con la
formacion de earices Galio broteriani-Caricetum broteriani Rivas-
Martinez idéd. y, a veces (LADERO, 1987) con las loreras del
Viburno tini-Prunetum lusitani Ladero 1976. La bardiza de susti-
tucion Rubo-Rosetum corymbiferae franguletosum alni Rivas-
Martinez & Arnaiz 1979, los pastizales de suelos rezumantes Loto-
Juncetum acutiflori Rivas-Martinez inéd. y los brezales del Genisto
anglicae-Ericetum tetralicis Rivas-Martinez 1979 son otras aso-
ciaciones que caracterizan el sigmetum.

A propésito de las turberas en el distrito de los Montes ¥y
después de un estudio detallado de las que se presentan en las
umbrias del Chorro (Macizo del Rocigalgo), hemos llegado a la
conclusién de la existencia de dos sintixones:

1. — De preferencia en el piso supramediterraneo subhiimedo,
pero situandose también en el mesomediterraneo subhimedo se
presenta la asociacion Genisto anglicac-Ericetum tetralicis Rivas-
Martinez 1979, presentamos el siguiente inventario *:

Localidad: Vertiente norte del Macizo del Rocigalgo (arroyo
del Chorro) 25 m? 850 m.s.n.m.

' Agradecemos a la Profesora RON ALVAREZ la determinacién del
material briofitico.
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Fig. 5a, &b, 5¢ ¥y 5d.

Sal. — Abedular relicto. Galio-Betuletum parvibracteatae.
5a2. — Bauceda con mirto de brabante. Frangulo alni-Myricaetum galeae.
5a3. — Brezal de turbera. Erico tetraliz-Myricaetum galeae.
5bl. — Melojar con madrofias. Arbufo unedonis-Quercetum pyrenaicae,
5b2. — Melojar del supra. Sorbo torminalis-Quercetum pyrenaicae.

5b3. — Quejigar. Sanguisorbo-Quercetum suberis quercetosum broteroi.
5cl. — Alcornocal. Sanguisorbo hybridae-Quercetum suberis,
5¢2. — Encinar. Pyro bourgeanae-Quercetum rotundifoliae.

5d1. — Aliseda + lorera. Viburno-Prunetum lusitani + Galio-Alnetum glutinosae.
5d2. — Fresneda con helecho real. Osmundo-Frazinetum angustifoliae,
5d3. — Faciacién con Ozyris alba.

5d4, — Tamujar. Pyro bourgeanae-Securinegetum tinctoriae,
5d5. — Brezal. Cisto psilosepali-Ericetum lusitanicae.

5d6. — Fresneda con sauces. Frazino-Salicetum atrocinereae.
5d47. — Fresneda. Ficario-Fraxinetum angustifoliae.

58d. — Aliseda. Scrophulario scorodoniae-Alnetum glutinosae.
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Erica tetralix 2.2, Genista anglica 1.1, Drosera rotundifolia 3.4,
Potentilla erecta 1.1, Anagallis tenella 1.1, Calluna vulgaris +,
Molinia coerulea 2.2, Wahlenbergia hederacea +, Aulacommium
palustre (Hedw.) Schwargt 1.1, Sphagnum capillifolium (Ehrh.)
Hedw. 3.3, Sphagnum palustre L. 3.3, Lobelia urens +.

2. — De preferencia en el piso mesomediterraneo subhiimedo
pero en situaciones mas térmicas, se presenta la asociacién Erico
tetraliz-Myricaetum galeae Velasco Negueruela 1980. Esta asocia-
ci6én tiene su 6ptimo en la serie edafdfila luso-extremadurense
del abedular.

2. Piso mesomediterrineo (Figura 5a, b, ¢, d).
Reconocemos las siguientes series edaféfilas en este piso:

1. — Serie mesomediterranea luso-extremadurense del aliso.
Sinscrophulario scorodoniae-Alnetum glutinosae. Se desarrolla
sobre gleisoles y fluvisoles. Las asociaciones més ligadas a este
ecosistema son:

— Loreras del Viburno-Prunetum lusitanicae.

— Orla espinosa del Clematidi campaniflorac-Rubetum ulmi-
foli Peinado & Velasco 1983 in PEINADO et al., 1983.

— Brezal del Cisto psilosepali-Ericetum lusitanicae Ladero
in Rivas-MARTINEZ, 1979.

2. — Serie mesosupramediterrinea luso-extremadurense del
fresno. Osmundo regali-Fraxinetum angustifolize. Solamente se
presenta en el distrito de los Montes y la cabeza de la serie ha
gido descrita recientemente por VELASCO-NEGUERUELA et al., 1986.

3. — Serie mesomediterrinea luso-extremadurense del fresno.
Sinficario ranunculoidis-Fraxinetum angustifoliae. Se presenta de
preferencia ligada a los bosques climécicos del Pyro-Quercetum
rotundifoliae. MARCOS & VELASCO-NEGUERUELA, 1987 propusieron
la subasociacién gquercetosum broteri para la vegetacion riparia
de las Sierras de los Yebenes, Torneros, Rebollarejo y Villarrubia
de los Ojos en las ireas mas orientales del distrito de los Montes.

4. — Serie luso-extremadurense relicta del abedul (Betfula par-
vibracteata Peinado, Moreno y Velasco-Negueruela 1988), esta serie



50 A. Velasco-Negueruela, N. Marcos Samaniego & J. Cerezo Gallego

fué descrita por los autores mencionados como el bosque ripario
de abedules, cabeza de la misma. Singalio broteriani-Betuletum
parvibracteatae. Esta formada, ademéas, por la orla espinosa
(Clemati campaniflorae-Rubetum wulmifolii), el brezal y juncal
hidréfilo (Erico tetralis-Myricactum galeae y Sibthorpio-Pingui-
culetum lusitanicae, Hyperico eloidis-Scirpetum fluittantis), la
sauceda (Frangulo alni-Myricaetum galeae) y el grupo de rizofitos
flotantes (Ludwigio palustris-Potametum polygonifolii).

5. — Serie mesomediterranea luso-extremadurense silicicola del
sauce atrocinéreo. Sinfraxino angustifoliae-Salicetum atrocinereae.
Se presenta solo en el distrito de los Montes en rios con abundante
caudal. Sin embargo, cuando el estiaje es acusado son los tamu-
jares del Pyro bourgeanae-Securinegetum tinctoriae Rivas Goday
1964 los que predominan como vegetacion riparia.

6. — Por tltimo mencionar que en el distrito granitico toledano
se presentan las series Sintamaricetum gallicae Laorga inéd.,
Sinaro italici-Ulmetum minoris y Sinpyro bourgeanae-Securine-
getum tinctoriae oxyretosum albae.

RESULTADOS Y CONCLUSIONES

En las figuras adjuntas se presentan todas las asociaciones
y series comentadas en el trabajo asi como las relaciones de las
climax con las orlas de los Cytisetea scopario-striatii. También
se observan las relaciones con los matorrales de los Calluno ulicetea.

En la Figura 6 presentamos la disposicién catenal de la vege-
tacion para el distrito de los Montes. El paisage vegetal para
este distrito podria definirse mediante su geosigmetum:

Pie de la Figura 6.

1. — Jaral brezal cumbrefia. Halimio ocymoides ericetum aragonensis erice-
tosum uwmbellatae.

2. — Robledal supra. Sorbo torminalis-Quercetum pyrenaicae.

3. —Fresneda con helecho real. Osmundo regalis-Fraxinetum angustifoliae.

3'.— Variante con tejos y abedules de la aliseda supra.

4. — Robledal del meso. Arbuto unedonis-Quercetum pyrenaicae,

5. — Encinar, Pyro bourgeanae-Quercetum rotundifoliae.

6. — Alcornocal. Sanguisorbo hybridae-Quercetum suberis.

7.— Fresneda. Ficario ranunculoidis-Frazinetum angustifoliae.

8. — Aliseda del meso. Scrophulario scorodonia-Alnetum glutinosae.
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GEOSIGMETUM: Singalio broteriani-Alnetum glutinosae +
Sinsorbo torminalis-Quercetum pyrenaicac + Sinarbuto unedonis-
Quercetum pyrenaicae -+ Sinsanguisorbo hybridae-Quercetum
suberis + Sinscrophulario scorodoniae-Alnetum glutinosae + Sin-
ficario-Fraxinetum angustifoliae + Sinosmundo regalis-Fraxine-
tum angustifolise + Sinfraxino-Salicetum atrocinereae + Singalio
broterianae-Betuletum parvibracteatae + Sinpyro bourgeanae-
Quercetum rotundifoliae + Sinpyro bourgeanae-Securinegetum
tinctoriae.

Del mismo modo podria definirse el paisaje vegetal del dis-
trito granitico Toledano:

GEOSIGMETUM: Sinpyro bourgeanae-Quercetum rotundifo-
liae + Sinaro italici-Ulmetum minoris + Sinficario-Frazvinetum
angustifolise + Sintamaricetum gallicae + Sinpyro bourgeanae-
Securinegetum tinctoriae.
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NEW CITINGS
FOR THE FLORA OF MOZAMBIQUE,
ANGOLA AND TANZANIA *
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Eeceived September 12, 1988.

RIASSUNTO

«Nuove segnalazioni per la Flora del Mozambico, Angola e Tanzanias.

Nel presente lavoro dopo una breve introduzione vengono fatte nuove
segnalazioni per la flora di alcuni paesi dell'Africa Centro Meridionale.

Fra di esse le pit interessanti riguardano Sopubia karaguensis Oliv.
var. mecrocalyxe O. J. Hansen (Scrophulariaceae), nuova per il Mozambico
¢ la Tanzania; Sopubia karaguensis Oliv. var. welwilschii O. J. Hansen e
Lannea discolor Oliv. (Anacardiaceae) nuove rispettivamente per la provincia
del Bié (Angola) e per la provincia del Niassa (Mozambico); seguono altre
segnalazioni di piante rare o notevoli della flora del Niassa,

HE study of the plants recently gathered by a group of experts

from Florence in Mozambique has revealed some new inte-
resting floristic information for some areas of Central-south
Africa.

The collections are made up of material gathered by the
«Studio 8. C. T.» group from Florence. This group, commissioned
by Tecnosynesis on behalf of the Mozambique Government,
undertook a programme of geological and vegetational surveys
in the Rio Lugenda Basin. These took place in the following
periods: 16.7.1979 to 5.8.1979 and 16.10.1979 to 22.10.1979.

As regards distribution in Mozambique, we referred to the
geographical terms used in «Flora de Mocambiques and in «Flora
Zambesiaca», specifying when contradictions occur.

* Pubblicazione n* 70 dell'Erbario Tropicale di Firenze.
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Indeed, in the former, the term «Niassa» refers to the
Mozambique Province of the same name. In the latter, the same
geographical term refers to all of Northern Mozambique (the
provinees of Niassa, Nampula and Cabo Delgado).

'With reference to Angola, we refer to the divisions found
in «Conspectus Florae Angolensis (1982):.

Sopubia karaguensis Oliv. var. macrocalyx O. J. Hansen
(Scrophulariaceae)

New for Mozambigue and Tanzania.

Material studied — Mozambique, Niassa, Saona, 6 km. a Est del
Rio Lugenda, lat. 14° 10’ 50” S. long. 36° 1’ E, 25.7.1979,
Leoncini et Matteucci 22/153 (FT!) — Mozambico, Niassa, ai
bordi della strada Mandimba Saona, 25 km. a Nord di Saona,
lat. 14° 14’ S. long. 36° 10’ E., 25.7.1979, Leoncini et Matteucci
26/185 (F'T!) — Mozambico, Niassa, 2km. a Ouest del Rio
Lugenda in direzione di Malanga, lat. 13° 28" 20” S. long.
36° 16" 30” E., 1.8.1979, Leoncini et Matteucci 45/368 (F'T!)
— Tanganika, Lake Province, March 1936, Farquhar 24 (BM!).

Ecology — Grass roughly 40 cm. high, grows in wooded Savannah
or in open forests, with Brachystegia sp. and Faurea speciosa
with Protea sp., Syzygium cfr. guineense, Uapaka Kkirkiana,
Pseudolacnostylis sp., Brachystegia boehmii, Coreopsis sp.,
Loudetia arundinacea, Hyparrhenia filipendula.

Average tree height between 5 and 8 mt., arboreal covering
roughly 40-509;; average grass height: 0.4-1.5 mt., herba-
ceous covering roughly 50-70 %.

(Collected Authors, 1980).

Observations — According to HANSEN (1975) the Sopubia kara-
guensis Oliv. var. macrocalyx O. J. Hansen can be readily
distinguished from the var. welwitschii (Engl.) O. J. Hansen,
especially on account of the size (length) of its calyx.

A statistical examination performed on the calyces of the
sample flowers gave the following results (Table 1):

— for sample 22/153 on approx. 200 flowers, 95'% were
class 11(mm) and 12(mm) (class 12-*/; was in the majo-
rity), the remaining 5% were class 13(mm);
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— for sample 26/185 on approx. 132 flowers, 659 were
class 11 to 13 (mostly class 12-*/,), 35% included classes
7 to 10 (mostly class 10-409%) ;

— for sample 45/363 on aprox. 110 flowers, more than 75%
were classes 12 to 13 (mostly class 12-*/;), the majority
of the remaining 25 9% were class 10.

For this reason the samples examined are all to be attributed
to Sopubia karaguensis Oliv. var. macrocalyx O. J. Hansen.
HANSEN (1975) dubitatively cites a sample of Sopubia kara- -
guensis var. macrocalyx [R. C. Munch 57 (K!)] for which it has
not been possible to identify the locality. In my opinion, it may
be from a locality in Southern Tanzania.

TABLE 1
Size of sample floral calyces of Sopubia karaguensis

Swwple | o l..c'ngth of calyx (in mm.) PR

o 6 g 8.9 0 1 12 R b
22/153 et ity 1 .58 . 118 g e 200
26/185 | 8 Xl el S [T | o SR | R 132
45/368 1 2 3 5 15 3 67 16 - 110

Distribution — Zambia, Zimbabwe, Mozambique and Tanzania.

Sopubia karanguensis Oliv. var. welwitschii (Engl.) O. J. Hansen

New for the province of Bié (Angola), new locations for the
province of Huila (Angola).

Material studied — Angola, Bié, entre Chinguar e Bela Vista,
21.3.1971, F. Moreno et Lopes 358 (LISC!) — Angola, Huila,
Lalula 24 km. de Sa da Bandeira, estrada para Mogamedes,
2221965, C. Henrigues 349 (K! LISC! LISU!) — Angola,
Huila, Humpata, nos terrenos da escola de Regentes Agricolas
do Tchivinguiro, 24.4.1964, Azancot de Menezes 1057 (BM!).

Ecology — Numa Savana, erva vivaz, rizomatosa, pluricaule, com.
ca. de 0.5 m. de altura (F. Moreno et Lopes 358).
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Observations — With reference to F. Moreno et Lopes 358 one
could question its location since Chinguar is in Bié, Bela Vista
is in Huambo.

Nevertheless, this does not diminish in any way the value
of the indication since it is new for both provinces.

Distribution — Angola (in addition to the province already named,
it is also found in Cuando-Cubango and Lunda), Kenya and
Zaire.

Lannea discolor (Sond.) Engl. (Anacardiaceae)

New for the province of Niassa (Mozambique) sensu Fl. Zamb.

Material studied — Mozambico, Niassa, bivio Macuia Maloui, lat.
13° 32’ S. long. 36° 35’ 30” E., 19.10.1979, Leoncini et Matteuci
11/41 (FT!).

Ecology — A 9 mt. tree in wooded savannah with Brachysiegia sp.
damaged by fire with Psorospermum febrifugum and Hypar-
rhenia cfr. filipendula.

(Collected Authors).

Distribution — Mozambique (as well as being found in Niassa,
it is also found in Eastern Mozambique — «Tete» — and
Southern Mozambique — Manica and Sofala, Maputo), as well
as in Zaire, Zambia, Zimbabwe, Botswana, South Africa and
Swaziland.

Olax dissitiflora Oliv. (Olacaceae)

Second citing for the province of Niassa (Mozambique) sensu
Fl. Mo¢. not Fl. Zamb.

Material studied — Mozambico, Niassa, 5km. E. N. E. di Macuia,
nel pressi della carrabile per Mussapa, lat. 13° 25" S. long.
36° 37’ E., 19.10.1979, Leoncini et Matteucci 15/54 (FT!).

Ecology — Shrub approx. 6 mt. in the open forest with Julber-
nardia sp. partially damaged by fire.
(Collected Authors, 1980).
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Distribution — Mozambique (already noted in Niassa, from FL
Moc.: Amaramba, serra de Mecopo, Maua, fl. 15.10.1942, Men-
donga 838), Eastern Mozambique (Tete) and Central-south
Mozambigue (Manica and Sofala, Inhambane, Maputo), also
in East Tropical Africa (Tanzania), Southern Africa (Malawi,
Zambia, Zimbabwe, Botswana, South Africa).

Vernonia glabra Vat. (Asteraceae)

Second citing for the province of N iassa (Mozambique) sensu
Fl. Moc.

Material studied — Mozambico, Niassa, Marrupa, lat. 13° 11" S.
long. 37° 30" E., 5.8.1979, Leoncini et Matteucci 47/383 (FT!).

Ecology — Grass of 0.40-0.50 mt. grows in open forest with Bra-
chystegia longifolia, Birsocarpus sp., Heteropogon contortus,
Hyparrhenia cfr. cymbaria.

Average tree height is 8 mt., arboreal covering 60 % ; grass
1.5 mt. high, herbaceous covering about 30 7.
(Collected Authors, 1980).

Distribution — Mozambique (another citing for Niassa: Vila
Cabral, X.4.1934, A. R. Torre 46 (COI!) — N'Goho (?), mar-
gem do lago Niassa, X.7.1933, Gomes e Sousa 1511 (COI!);
Central-northern Mozambique), Ethiopia, Kenya, Tanzania,
Malawi, Zimbabwe, Botswana.

Vernonia oxyura 0. Hoffm.
New location for Niassa (Mozambique) sensu Fl. Moc.

Material studied — Mozambico, Niassa, Mezito, lat. 14» 3’ 40” S.
long. 35° 57" E., 27.7.1979, Leoncini et Matteucci 34/262 (FT!).

Ecology — Shrub approx. 5 mt. high, grows in open forest with
Brachystegia boehmii, Dyplorhyncus condilocarpon, Hypar-
rhenia sp. Average tree height is 5-6 mt., arboreal covering
60 9% ; high grass from 0.40 to 1.5 mt., herbaceous covering
30-40 % approx.

(Collected Authors, 1980).
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Observations — The covering of the bracts is more deformed and
thicker than the typical V. oxyura so much so as to identify
it as «forma vel sp. affines.

Distribution — Mozambique (other citings for Niassa: Massangulo,
X.4.1933, Gomes e Sousa 1397 (COI!) — Cuamba, 13.6.1935,
A. R. Torre 700 (COI!); found also in Central Mozambique),
East Tropical Africa.

Vernonia thomsoniana Oliv. et Hiern

New location for Niassa (Mozambigue) sensu FI. Mog.

Material studied — Mozambico, Niassa, Lipusia, lat. 14° 23’ 40” S.
log. 35° 54’ 30" E., 28.7.1979, Leoncini et Matteucci 36/283
(E'T").

Ecology — Grass 0.30-0.40 mt. high in wooded savannah, perhaps
ex cultivable, with Brachystegia sp. with Terminalia sericea,
Bahuinia petersiana, Pogonarthia squarrosa and Hyparrhe-
nia sp.

Average tree height 4-5 mt., scarse arboreal covering, 20 9;
grass from 0.30 to 1.5 mt. high, herbaceous covering approx.
70 %.

(Collected Authors, 1980).

Distribution — Mozambique [other citings for Niassa: Unango,
Vila Cabral, 12.8.1934, A. R. Torre 415 (LISC! COI!). — Entre
Maniamba e Mecaloja, 12.8.1934, A. R. Torre 416 (LISC!
COI!). —Vila Cabral, Meponda, 9.9.1958, Rui Monteiro }}
(LISC!). — Vila Cabral, a 12km de Vila Cabral, 23.9.1959,
Rui Monteiro 78 (LISC!)], East and Southern Sudan, Ethio-
pia, Uganda, Zaire, Angola, Zambia, Cameroon, Guinea.

Vernonia amygdalina Del.

New location for Niassa (Mozambique) sensu Fl. Moc.

Material studied — Mozambico, Niassa, 20km. a N. E. di Man-
dimba, ai bordi della strada per Luelele, lat. 14° 13’ 30” S.
long. 35° 31’ E., 26.7.1979, Leoncini et Matteucci 31/282 (FT!).
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e Sopubia karaguensis Oliv. var. welwitschii (Engl.) O. J. Hansen
4+ Sopubia karaguensis Oliv. var. macrocalyx O. J. Hansen

Ecology — Shrub of approx. 4 mt. in wooded savannah, with Pilios-
tigma thonningii, Leonotis africana, Ageratum sp., Byrsocar-
pus sp., Hyparrhenia cymbaria, H. anthistirioides, Mucuna
coriacea, Lippia sp.

Average tree height 4.5 mt., arboreal covering 30 9% ; average
grass height from 0.40 to 1.5 mt., continuous herbaceous
covering, 90%.

(Collected Authors, 1980).

Distribution — Mozambique [other citings for Niassa: Matonia,
Sett. 1933 Gomes e Sousa 1548 (COI!). — Margem de R. Lu-
genda, Mandimba, 3.8.1934, A. R. Torre }14 (COI!). —Ma-
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niamba, 31.7.1934, A. R. Torre 417 (COI! LISC with changed
locality!); also found in Central Mozambique], throughout
East Africa, the Gulf of Guinea, Mali and in Zambia, Zim-
babwe, Angola.

Lepidagathis andersoniana Lindau (Acanthaceae)

Three new locations for the province of Niassa (Mozambique)
sensu Fl. Moc.

Material studied — Mozambico, Niassa, 28.5km. N. E. di Chico-
nono, ai bordi della strada per Mataka, lat. 12° 44’ S. long.
35° 87" E., 19.7.1979, Leoncini et Matteucci 10/53 (FT!) —
Mozambico, Niassa, ai bordi della strada Lichinga — Miquolo,
a 30km. da Miquolo, lat. 13° 20’ S. long. 35° 48’ 10” E.,
21.7.1979, Leoncini et Matteucci 17/105 (FT!) — Mozambico,
Niassa, 9 km. a Est di Malanga, lungo la strada per Macuia,
lat. 13° 29’ S. long. 36° 12’ 45" E., 1.8.1979, Leoncini et Mat-
teucci 43/351 (F'T)).

Ecology — Grass 0.40 mt. high, grows in open forests and forests,
with Protea angolensis, Faurea speciosa, F. madiensis, Uapaka
kirkiana, Pseudolachnostylis sp., Octodon setosum, Helichry-
sum kirkii, Pogonarthia squarrosa, Hyparrhenia sp.

Tree height between 8 and 15 mt., arboreal covering, 50-60 % ;
grass from 0.40 to 1.5 mt. high, herbaceous covering 60-65 9.
(Collected Authors, 1980).

Distribution — Mozambique (Niassa, Central-south Mozambique),
Central and East Tropical Africa (as far as Uganda).
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STUDIO ANATOMICO DELLA RADICE
DI HEDYSARUM CORONARIUM L.

BOSCAGLF ALDEMARO
Departimento di Biologia Ambientale, Sez. Botanica
Via P. A. Mattioli 4, 53100 Siena (lItaly)

In redazione il 2 Novembre 1988.

RIASSUNTO

Sono state usate radici prelevate da piante di due anni e sono stati
esaminati due loro livelli: 1-2cm dal colletto e la regione distale. La cor-
teccia e i raggi midollari predominano ad entrambi i livelli e in misura
crescente mam mano che si risale la radice. Secondo lo stesso gradiente
aumenta pure il numerc di fibre liberiane entro lo xilema. Fibre derivate
da quelle xilematiche per successivo ispessimento delle pareti. Il midollo &
lignificato nella regione distale e parenchimatico in quella prossimale.

SUMMARY

Roots of two-years-old plants were used. 1-2em below the crown and
distal region were examined. Bark and medullary rays are prevailing
everywhere, These parenchymatous components as well as the number of
libriform fibres intro the xylem are more abundant at the top-root than
at the distal region. Libriform fibres rise from the xylem ones by subse-
cuent wall thickening. Pith is lignified in the distal region and parenchy-
matous in the proximal one.

INTRODUZIONE

ONOSTANTE Hedysarum coronarium L. (volgarmente sulla)

sia una specie importante per l'uso foraggero che se ne fa
in alcuni paesi mediteranei, e in Italia in primo luogo, la cono-
scenza della sua biologia presenta ampie lacune. Numerosi, infatti,
sono stati gli studi applicativi (vedi per esempio: MAYMONE, 1948,
BaINi, 1951; BaLLATORE, 1958; PriMa D1, 1972; RENDINA et al.,
1972; Cascio Lo et al., 1975; REsTUCC1A, 1975; REsTUvV VIS, 1976),

[«]




68 Boscagli Aldemaro

€ anche quelli fondamentali sono stati per lo pill connessi all'uti-
lizzazione agricola della specie (CAavazza, 1950a, 1950b; BoLLl,
1953; BALLATORE, 1954; MowNoTTI, 1975; MoONOTTI ¢ PORCEDDU,
1976; PorCcEDDU e MoONOTTI, 1976). La radice é stata abbastanza
studiata dal punto di vista morfologico e della sua capacita
azotofissatrice (vedi SARNO e STRINGI, 1981 per una rassegna
in tal senso), ma non & mai stata esaminata dal punto di vista
anatomico o fisiologico. In tal senso, difatti, sono state studiate
solo particolari formazioni radicali chiamate «palettes (vedi
SEVERNI, 1909 e BoLLi, 1951).

MATERIALI E METODI

Sono state usate radici prelevate da piante di due anni e
fissate in FAA. Di esse sono state esaminate la parte distale e
quella prossimale sottostante il colletto, sia mediante sezioni
trasversali che mediante sezioni tangenziali e radiali. Il seziona-
mento & stato effettuato manualmente e la colorazione con il bleu
di metilene. Le relazioni volumetriche tra le parti delle radici
sono state determinate utilizzando le micrografie al microscopio
ottico e un reticolo di punti disponti in quadrati di 3 mm. E’ stato
infatti dimostrato (vedi WEIBEL, 1979) che tra il numero di punti
di un reticolo che cadono su una fase (per esempio la corteccia)
e quelli che cadono sull'intera struttura c’é la stessa relazione
che esiste tra il volume di quella fase e il volume di quella strut-
tura, ossia:

Vv =Pp

dove Vv é il volume della fase per unitd di volume della struttura
e Pp é la frazione di punti che cadono sulla fase rispetto a quelli
che cadono sull'intera struttura. Nel nostro caso le relazioni volu-
inetriche sono state determinate sulla base della lettura di 10
sezioni trasversali di altrettante radici.

RISULTATI

Le radici esaminate sono tipicamente secondaire (Fig. 1 e 2)
e mostrano, a partire dal centro, un midollo, un cilindro centrale,
una zona cambiale, una zona floematica e una corteceia con relativi
fellogeno e sughero. Inoltre, un esteso sistema radiale la setta
dal centro alla periferia.
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Midollo. Ai livelli pit alti della radice esso é costituito da
tessuto parenchimatico (Fig. 1), mentre a quelli piu bassi é com-
pletamente lignificato (Fig. 2). Nel parenchima le cellule sono

eoa “."’ a X
MR
N
A
eSS T RS

B \\
% " =i J":gnl
%ﬁ"} ?:%,“b

Fig. 1.— Sezione trasversale in prossimita del colletto, C = cambio;

F' = fellogeno; Fl = floema; Fli = fibre liberiane; Fx = fibre xilema-

tiche; M = midollo; Pc = parenchima corticale; Rm = raggio midollare;
S = sughero; V = vaso.

allungate tangenzialmente nella parte a contatto con in raggi
midollari e nettamente polimorfe in quella centrale. Molto variabili
sono le dimensioni cellulari come risulta sia dalla Figura 1 sia
dalla Tabella 1.
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Fig. 2. — Sezione trasversale della regione distale. Abbreviazioni
come in Fig. 1.

Cilindro centrale. Mostra un’organizzazione decisamente rag-
giata per I'alternarsi di raggi midollari e di xilema. Nella regione
prossimale esso & pill ricco di parenchima radiale che di xilema,
mentre accade tutto il contrario in quella distale (Tab. 2). Ne
consegue che lo xilema é decisamente meno compatto nella parte
alta che in quella bassa della radice (cfr. Fig. 1 e Fig. 2). Rispetto
ai tipi cellulari lo xilema presenta trachee punteggiate (Fig. 3),
chiaramente pilt ampie nel legno d’inizio primavera che in quello
successivo; fibre liberiane, nettamente piit numerose ai livelli
prossimali, e fibre xilematiche con cristalli di carbonato di calcio
(Fig. 3). E' da queste ultime che derivano le fibre liberiane per
successivo e ulteriore ispessimento delle pareti (Fig. 4). Ispessi-
mento meno lignificato come indica la minore affinita per il colo-
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TABELLA 1

Variazione, e valori medi tra parentesi, di alcuni aspetti citometrici
nei diversi tipi cellulari (n = 50}

* — gezione trasversale; ** = sezione tangenziale

FARENCHIMA CORTICALE: *

asse magglore g 27 +— 80 (49)
asse minore 20 = 67 (32)

-

FIBRE LIBERIANE DELLA CORTECCIA E DEL FLOEMA: *
asse magglcre L £+ 9 (T)
asse minore ik 2+ 6 (4)
FIBRE LIBERIANE DELLO XILEMA: *
asse maggiore B8+ 17 (13)
asse minore p 6+ 13 (9)

FIBRE XILEMATICHE: *

asse maggiore p 10+ 21 (16)
asse minore o6+ 17 (11)
TRACHEE:
— inizio primavera:®*
asse maggiore g 76 -+ 102 (83)
asse minore @ 46 =~ BB (52)
fasl successive: *
asse maggiore 28 +— 60 (42)
asze minore B 22+ 44 (32)
lunghezza ** I 48 <+ 117 (63)

RAGGI MIDOLLARI: *
asse maggiore p 28 =~ 63 (48)
asse minore p 21+ 49 (34)
RAGGI MIDOLLARI: **
asse maggiore 42 + 84 (82)
asse minore i 29+ 87 (42)
PARENCHIMA MIDOLLARE: *
— parte centrale:

asse maggiore pr 33+ 87 (51)

asse minore 2T = 80 (46)
— parte periferica:

asse maggiore i 60 = 107 (81)

asse minore 13 -+~ 54 (27)
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TABELLA 2

Variazione, e valori medi tra parentesi, della corteccia, del cilindro centrale,
del loro rapporto volumetrico e di quello tra raggi e xilema entro il cilindro
centrale a due differenti livelli della radice (n = 50)

PROSSIMITA' DEL COLLETTO:

— Spessore corteccia mm 1l = 25 (1,8)
— Diametro cilindro centrale mm 45+ 15 (10,1)
— Rapporto cilindro centrale/corteccia 09+ 13 (1,2)
— Rapporto raggi midollari/xilema 2 = 3 (2T

REGIONE DISTALE:

— Spessore cecrteccla mm 0,6 - 1,1 (0,7T)
— Diametro ecilindro centrale mm 1,5+ 1,7 (1,6)
— Rapporto cilindro centrale/corteccia 0.2 =05 (0,4)
— Rapporto raggi midollari/xilema 0,2 =11 (04)

rante. Manca un sistema parenchimatico assiale, mentre di quello
radiale sara trattato piu avanti.

Zona cambiale. Costituisce un cilindro ampiamente perforato
dai raggi midollari e consta di 3-5 strati cellulari tipicamente
appiattiti in senso tangenziale. Apprezzabili differenze di spessore
sono rilevahili tra la fase invernale e quella primaverile.

Zona floematica. E' costituta da cellule poligonali in sezione
trasversale e allungate assialmente in sezione radiale e tangen-
ziale; & provvista di un reticolo di fibre liberiane sottili come
quelle della corteccia ed & ben distinta sia da questa sia dai raggi
midollari che l’attraversano per le minori dimensioni cellulari.

Corteccia. Rappresenta una voluminosa parte della radice.
Nettamente piu del cilindro centrale nella parte distale e poco
meno di esso al di sotto del colletto, dove & perd pil spessa per
il maggiore accrescimento dell'insieme della radice (Tab. 2).
E’ costituita da cellule notevolmente polimorfe e di dimensioni
assai veriabili; presenta pure fibre liberiane di origine primaria
pit1 piccole di quelle dello xilema (Tab. 1) e riunite in faseci di 2-8.

Raggi midollari. Sono decisamente multiseriati e talora anche
molto ampi. Nel tratto che attraversa il cilindro centrale pre-
sentano una sola forma cellulare allungata radialmente all’alteza
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Fig. 3. —Sezione tangenziale del cilindro centrale in
prossimita del colletto. F1 = fibre liberiane; Fx = fibre
xilematiche con cristalli di carbonato di calcio;
Rm = raggio midcllare; V = vaso punteggiato.

Fig. 4. — Particolare dello xilema con fibre

liberiane (F1; le parti punteggiate indicano

l'ispessimento della parete), fibre xilema-
tiche (Fx) e vaso (V).
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della regione distale (Fig. 2) e piu forme cellulari all'altezza del
colletto. Qui, procedendo dall'interno verso l'esterno, si passa da
cellule poligonali simili a quelle centrali del midollo, a cellule
allungate tangenzialmente che possono occupare il raggio anche
per i 2/5 della sua lunghezza e a cellule allungate radialmente
(Fig. 1). Entrando nella corteccia i raggi midollari si approno a
ventaglio e aumentano considerevolmente di volume cosi come le
loro cellule che diventano via via pil tozze.

Come piu sopra rilevato, e come evidenziato nella sezione
tangenziale di Figura 3, ai livelli prossimali delle radici i raggi
midollari costituiscono la maggior parte del cilindro centrale.

DISCUSSIONE

I risultati mostrano una radice in cui la componente paren-
chimatica (midollo, corteccia e raggi midollari) aumenta consi-
derevolmente man mano che si sale verso il colletto.

I raggi midollari, con l'estensione che vanno ad assumere sia
nella corteccia che nel cilindro centrale, sono i massimi respon-
sabili di tale incremento e poiché si tratta di un tessuto molto
attivo nei processi di stoccaggio, mobilizzazione e traslocazione di
sostanze nutritive (ZIMMERMANN, 1971), sono anche indice del
ruolo della radice molto pit complesso del solo assorbimento e
ancoraggio.

La crescita molto maggiore della componente parenchimatica
rispetto a quella xilematica non pregiudica, comunque, la funzio-
nalitdh meccanica della radice. In essa, infatti, man mano che eci
avviciniamo all’estremiti superiore, aumenta il numero di fibre
liberiane in sostituzione di quelle xilematiche e in misura tale
da far diventare dominante questo tipo cellulare. Nella regione
distale & invece la lignificazione del midollo ad aumentare la fun-
zionalith meccanica poiché si realizza un robusto asse centrale.

In conclusione, per alcuni aspetti il quadro che ne é risultato
¢ molto simile a quello pilt noto della radice di Medicago sativa L.
(SmmonDs, 1935; SETH and DEXTER, 1958). Anche in questo caso,
infatti, i raggi midollari sono la maggiore componente sia nella
corteccia che nel cilindro centrale e le fibre liberiane diventano
predominanti nello xilema prossimale.
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LA INFLUENCIA DE LAS COLONIAS
DE AVES MARINAS EN LA VEGETACION
DE LOS ACANTILADOS DEL NOROESTE IBERICO

SEA-BIRD NESTING COLONIES AND THEIR INFLUENCE
ON THE VEGETATION OF THE SEACLIFFS
IN NW IBERIAN PENINSULA
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Recibido el 16 Noviembre 1988,

Falabras clave: Vegetacién de acantilados, aves marinas, NW Ibérico.
Key words: Sea cliffs vegetation, seabirds, N'W Iberian Peninsula.

RESUMEN

A través de un estudio realizado en las Islas Cies (Pontevedra,
NW Ibérico) se pone de manifiesto la influencia de las colonias de aves
marinas — fundamentalmente de Larus argentatus — en las comunidades vege-
tales de los acantilados. Se describe la nueva asociacién Calendulo algarbiensis-
-Parietarietum diffusae, de caracter ornitocopréfilo, que se situa en el seno
de la clase Parietarietea judaicae.

SUMMARY

A study that took place in the Cies Islands (Pontevedra, NW Iberian
Peninsula) has evidenced the influence that the sea-birds nesting colonies —
largely dominated by the herring gull (Larus argentatus) in this case — have
on the plant communities of the sea cliffs where thessz birds nest. A new
plant association is described Calendulo algarbiensis-Parietarietum diffusae
with marked coprophilous characteristics. The asscciation is included in the
Parielarietea judaicae class.

[m]
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INTRODUCCION

XISTE escasa informacién en nuestras costas sobre la influen-

cia de las colonias de aves marinas sobre la vegetacién litoral.
El fenémeno, que a nivel general parece poco relevante, es sin
embargo importante en areas en que las poblaciones de aves son
grandes y su supervivencia se encuentra asegurada por el esta-
blecimiento de «Reservas ornitolégicass.

Estas particulares circunstancias se dan en Europa, en
pequenas islas o tramos de costa atlintica (islas Orkney, islas
anglo-normandas, costas bretonas, etc.) de las que en algunos
casos existe ya informacién fitosociolégica (GEHU & GEHU-FRANK,
1961,1984 ; etec.).

Nuestro estudio se ha centrado en el archipielago conocido
como Islas Cies, situado a escasa distancia de la ria de Vigo
(Pontevedra), encuadrado, desde el punto de vista corolégico, en
el sector Galaico-Portugués (Provincia Cantabro-atlantica). Estas
islas soportan en sus acantilados mas abruptos poblaciones de
aves que se cifran en torno a las 12400 parejas, cuya distribu-
cién por especies se recoge en el cuadro 1:

CUADRO 1

Namero de parejas censadas en 1986 en las Islas Cies
(Datos tomados de GOMEZ DE LA TORRE & al., ined.)

Nombre vulger Fapecie Ne parejas
Gaviota argentea Larus argentatus 12 096
Cormoran mofiudo Phalacrocorax aristoielix 205
Arao Uria aalge 2

Todo el conjunto goza en la actualidad de la consideracion
de Parque Natural, del que una importante parte constituye una
«Reserva de aves marinas». La evolucién de las poblaciones de
gaviota y cormoran en los 1ultimos afios aparece representada en
la figura 1.
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LA INFLUENCIA DE LAS AVES MARINAS EN LA VEGETACION
DEL ACANTILADO

La distinta utilizacion que de las zonas del acantilado hacen
las aves, repercute de forma diferente en las tres cinturas de
vegetacion que se han venido reconociendo en nuestro ambito
geografico: cintura halocasmofitica, cintura de pastizal graminoide
aerohalofilo y cintura de brezal-tojal aerohaléfilo (ef. PRIETO &
Lomr, 1984).

En la primera de ellas, donde la accién del oleaje es mas
intensa, se encuentran ausentes las comunidades de la asociacién
Crithmo maritimae-Armerietum pubigerae, reconociendose unica-
mente en pequefias grietas terrosas fuertemente nitrificadas, una
comunidad de Matricaria maritima y Cochlearia danica analoga
a la Armerio-Cochlearietum officinalis que GEHU & GEHU-FRANK
(1984) describieron para las costas escocesas, cuyo caracter
ornitocoprofilo es patente.

Los brezal-tojales que colonizan las partes altas de los acan-
tilados se encuentran afectados de forma desigual; en unos casos
es posible reconocer la asociacién del area — Cisto salvifolii-Ulice-
tum humilis —, mientras que en otros su posicién se encuentra
ocupada por plantas nitréfilas, o en casos extremos, se halla des-
provista de vegetacion.

Es la cintura de pastizales aerohaléfilos, la que como conse-
cuencia de la mayor densidad de nidos, se encuentra mas alterada.
En ella, los pastos de la asociacién Dauco-Festucetum pruinosae
se ven sustituidos por una comunidad que describimos con el
nombre de Calendulo algarbiensis-Parietarietum diffusae (tipo
inv. 1, tabla 1) cuya composicion floristica aparece en la tabla.
Se trata de un herbazal semifisuricola, de caracter halonitréfilo
y ornitocopréfilo, que presidido por Calendula algarbiensis
(C. suffruticosa subsp. algarbiensis) tapiza gran parte de los
acantilados de orientacién sur-suroeste.

Desde el punto de vista sintaxonémico parece posible situar
la nueva asociacién en el seno de la clase Parietarictea judaicae
y dentro de la alianza y orden del teritorio: Centrantho-Parietarion
¥ Parictarietalia respectivamente; asi lo aconsejan entre otras, la
presencia de Parietaria diffusa y Umbilicus pendulinus. A pesar
de esto, el caracter semifisuricola y halonitréfilo de algunas
comunidades de los acantilados, parecen apuntar la necesidad
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de disponer de un nuevo sintaxon, en el seno de la clase, sobre
cuyo rango es prematuro pronunciarse a falta de datos de otras
costas ibéricas. '

CONSIDERACIONES ECOLOGICAS

La influencia de las colonias de aves en las comunidades
vegetales a través de la acumulaciéon de desechos vegetales para
la construccién de los nidos, y las alteraciones mecanicas derivadas
de una alta densidad de poblacién, no parecen por si solas respon-
sables de cambios sensibles en la composicion y estructura de las
comunidades vegetales de los acantilados. No ocurre lo mismo
con los efectos producidos por la acumulacién de guano y regur-
gitaciones que en la época de cria representan un aporte de nitré-
geno, fosforo, ete., suficiente para modificar la composicion flo-
ristica y fisionémica del tapiz vegetal.

De la comparacién de inventarios de la asociacién Dauco-
Festucetum pruinosae (inv. tipo: RivaAs-MARTINEZ, 1978: 542),
comunidad de pastizales aerohalinos correspondiente al territorio
hiogeografico en el que se enmarcan las islas Cies, con nuestros
inventarios de las islas, se observa la desaparicion de taxones
como Daucus carota subsp. gummifer, Festuca rubra subsp. prui-
nosa, Jasione montana subsp. gallaecica, ete., asi como una dis-
minucion importante de Rumex acetosa subsp. biformis y Armeria
pubigera. No obstante, la modificacion mas conspicua se deriva
de la presencia, con altos indices, de plantas de caracter fisuricola
v nitréfilo ausentes alli donde la presencia de aves no es signifi-
cativa; este es el caso de Calendula algarbiensis, Parietaria diffusa,
Jisymbrium austriacum, Urtica dubia, Matricaria maritima, etc.

En sintesis, en el frente occidental de las islas, en la actua-
lidad reserva de aves, las praderas de Dauco-Festucetum pruinosae
han sido totalmente eliminadas con la consiguiente desaparicion
de las especies caracteristicas de estos medios. Es evidente, que
no se cuestiona aqui la necesidad de la creacién de reservas de
proteccién de aves marinas, pero en muchos casos, es discutible
e! enriquecimiento biolégico de estas areas, al desaparecer en su
totalidad o de forma significativa las comunidades vegetales del
litoral, ricas en elementos endémicos y biogeograficamente inte-
resantes. En fGltima instancia, la desaparicién gradual de la
cubierta vegetal, debida, entre otros factores, a un incremento
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TABLA 1

Calendulo algarbieasis-Parietorietum diffusae as. nova (Centrantho-
Parietarion, Parietarietalia, Parietarietea judaicae)

n® de especies 11 12 14 16
Exposicién s SwW 3 g
Cchertura (%) o0 100 ap 100
Area (m?) 20 15 8 20
n" de orden 1 2 2 4
Caracteristicas de associacién

y unidades superiores:

Calendulo algarbiensis 34 12 22 33
Parietaria diffusa 23 12 +2 33
Umbilicus rupestris g +

Compafieras:

Urtica dubia 11 33 11 21
Sisymbrium austriacum -+ 42 + 11
Matricaria maritima + 12 12 +2
Dactylis maritima 23 22 22 23
Angelica pachycarpa +2 33 + 23
Silene vulgaris maritima ¢ +2 23 +2
Centaurea micrantha 42 - +2 +2
Rumex acetosa biformis ’ + : +
Anthyllis vulneraria iberica : : 12 +
Echium rosulatum S : : o
Plantago lanceolata ; : 21 11

Ademds: Geranium molle 4 en 1; Stellaria media + ¥y Pleridium aquili-
num + en 2; Fumaria muralis W, Leucanthemum crassifolium + y Euphor-
bin sp. + en 3; Mercurialis annua +, Arisarum vulgare + Armeria pubigera
12 en 4.

Localidades: Pontevedra, Islas Cies: Isla del Faro.
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de la presién ornitica, tendria consecuencias imprevisibles para
la supervivencia de las poblaciones de aves.

En nuestra opinién, antes de la adopcién de medidas tendentes
a la creacién de espacios protegidos, en especial reservas de aves,
es necesario abordar estudios interdisciplinares para la prediccion:
de los efectos derivados de las mismas sobre la flora y la vege-
tacién, y evitar asi alteraciones irreversibles en areas de interés
biolégico contrastado. En casos-como el aqui comentado, se deben
realizar censos peri6dicos de aves y un seguimiento de las comu-
nidades vegetales para conocer la evolucién del patrimonio bio-
logico del parque.

Nota nomenclatural

Todos los taxones que se mencionam tanto en el texto como
en la tabla estan en concordancia nomenclatural con las propuestas
de Flora Europaea (TUTIN & al., 1964-1980) salvo los casos que
a continuacién se relacionan:

Jasione montana L. subsp. gallaccica Rivas-Martinez.

Rumez acetosa L. subsp. biformis (Lange) Valdés-Bermejo
& Castroviejo.

Dactylis maritima (Hackel) Rivas-Martinez.
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CAFFEINE INHIBITION OF PLANT CYTOKINESIS:
MODULATION BY Ba AND Ca IONS

C. L. ENCINA © and ]J. BECERRA *

Receiwed December 9, 1988.

SUMMARY

The inhibition of cell plate formation by caffeine and its modulation
by barium and caleium has been studied in root meristems of Allium cepa L.
The production of binucleate cells by a half-efficiency caffeine concentration
(2 mM) during 4 hr treatment is depresed by low concentration of barium
chloride (maximal at 1 mM) and is increased by high ones (maximal at

10 mM). 1 mM Bat+ depress telophase rate mesured with 5 mM caffeine
and causes a significative prophase delay in a binucleate cell population
crossing interphase. The high potentiation of caffeine effect owed to 10 mM

Ba++ is counteracted by Catt.

We propose that barium as caffeine, could interfere the balance of
caleium associated with membranes which is a essential requirement for
recognition and/or fusion of vesicles in cell plate formation,

INTRODUCTION

LANT cytokinesis may be disrupted by a wide variety of agents,
both physical and chemical (see review by GUNNING, 1982).
One of the best studied is the inhibition by methyl-xanthines,
specially caffeine (KmaLman, 1977) The majority of these results
coming from fixed material and it has only recently been studied
in vivo (BONSIGNORE and HEPLER, 1933).
Although the mode of inhibition of cytokinesis by these
drugs are poorly understood, various enzimatic systems and ions

* Departamento de Hortofruticultura y Cultivos Subtropicales Conse-
jeria de Agrieultura y Pesca. Junta de Andalucia. Milaga (Spain).

* Departamento de Biologia Celular y Genética. Facultad de Ciencias.
Universidad de Mélaga. Spain.

(]




88 C. L. Encina and J. Becerra

as co-factors have been implicated in it in the last years (BECERRA
and LOPEZ-SAEZ, 1982; ENcINA and BECERRA, 1986; BECERRA
and Enciwva, 1987).

From all these studies we can conclude that plant cytokinesis
is a very sensitive process in which development and regulation
may be easily affected.

Barium is a divalent cation widely used experimentally in
biological systems where other common ones are essential requi-

rements (e. g. calcium and magnesium). It is known that Ba™"

jons may carry charge through voltage-dependent Ca™™ channels
in several types of excitable cells (HAGIWARA and BYERLY, 1981);
likewise, barium can activate the contractile apparatus of skinned
fibres of frog (STEPHENSON and THIELECZEK, 1986).

In agriculture, on the other hand, barium is not only consi-
dered of doubtful importance but it may also be considered
harmful under certain conditions. For example, Ba™" can compete
with Ca®t for large anions important in plant physiology; the
complexes formed have low solubility and in this way Ba*tTt
may interfere with metabolic processes in the cell involving
Ca® (WmLiams, 1976).

The aim of the present paper is to deepen on understanding
of the regulation of the cytokinetic process in plants through its
inhibition by caffeine and likewise to offer some data to understand
the role of barium in biological systems where calcium and other
divalent cations are important co-factors.

MATERIAL AND METHODS

Root meristems of Allium cepa L. bulbus (var. Flat Violet)
were used. The bulbs (15-30 g) were obtained locally from the
market. They were grown in the dark at a temperature of
15[] = 0.5°C, in cylindrical glass receptacles of about 80 ml
capacity, in tap water which was renewed at 24 h intervals and
serated by continuous bubbling at the rate of 10-20 ml/min. The
bulbs were so placed that only their bases remained submerged in
the water. After 2-3 days most of the roots ranged from 2 to 3 em
in length. In order to get a more homogeneous set of roots an
external crown of about 15 roots of the same length was kept,
and the remaining roots were discarded before the experiments.
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The solutions for the various treatments, at the concentrations
specified for each case, were prepared with distilled water, and
the culture conditions, already described, were maintained throu-
ghout the period of treatment. In all cases the roots were submer-
ged in the treatment solutions without separating them from the
bulbs. In every case, the pH of the solution of caffeine, CaNO,,
BaCl, (Merck) was adjusted to 6.5. Except when otherwise speci-
fied, the roots were incubated in the treatment solution for 4h
and returned to tap water for 1hr before harvesting. This short
recovery is necessary to permit all caffeine-affected mitosis to
reach interphase in order to appear either as mononucleate cells,
if eytokinesis has been blocked. Binucleate cells indicate blocked
cytokinesis, and mononucleate cells, normal, uninhibited eyto-
kinesis.

The roots were fixed in 3:1 absolute ethanol: acetic acid
mixture, they were then stained with acetic orcein (Gurr) accor-
ding to TJ1o and LEVAN (1951). Finally, meristem squashes were
prepared for cytological analysis. Every point on each curve
represents the observations of at least eight roots from two
bulbs. In total, some 8000 cells were scored, about 1000 for each
root meristem. The vertical bars in the figures represent the
standard error. Appropiate controls were used in all experiments.

RESULTS

Caffeine inhibits cytokinesis in cells passing through telo-
phase during the incubation period, resulting as binucleate cells
which enter and pass through the following cycle with similar
kinetic that the normal meristematic mononucleate population
(GIMENEZ-MARTIN et al., 1977). Thus, the efficiency of the drug
at different concentrations can be estimated as the percentage of
binucleate cells induced (BECERRA and LOPEZ-SAEZ, 1978). In Fig. 2
(control) are summarized these results between 0 and 5 mM of
caffeine. Under our experimental condition, the threshold con-
centration is 1 mM, the maximum efficiency is obtained for 5 mM,
and between 2 and 3 mM appear to be half-efficiency concentration.
From 5 to 7 mM the maximum efficiency is maintained and above,
the efficiency progressively decrease (LOPEZ-SAEZ et al., 1982).
Therefore, we have selected the 3 and 5§ mM concentrations to
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test the effect of the various treatments of barium and calcium
on caffeine efficiency.

Two important factors in binucleate cells production are drug
efficiency and the telophase rate. In Fig. 1 we represent the
behaviour of a half efficiency caffeine concentration (3 mM) in
the presence of different Ba™ concentrations ranging from 0.5
to 100 mM. It can be seen how drug efficiency is deeply modified.

Ty

Ya

Binucleate cell
(]
L

Ba++ mM

Fig. 1.— Production of binucleate cells induced by 5 mM ([])
and 3 mM () caffeine in the presence of different barium
chloride concentrations.

Low concentrations of Ba™* strongly depress the percentage of
binucleate cells, whereas high ones potentiate it. It could be
thought that these changes in the binucleate cell production could
be due to changes in the cell flow through telophase (telo-
phase rate).

To evaluate the effect of these Ba'" concentrations on the
telophase rate we estimated the binucleate cell production in the
presence of 5 mM caffeine, drug concentration which inhibits cell
plate formation in all cells passing cytokinesis. In Fig. 1 we also
summarized these results. This curve presents a difficult structure
to explain. Low concentrations of Ba™ depress caffeine efficiency;
middle ones are not affected; and ones more than 15 mM newly
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decrease the percentage of binucleate cells. The latter conditions
clearly affect the cytological picture: meristem squashes present
chromosome condensation, nuclear pycnosis, low mitotic index, ete.,
all signals of general toxicity.

Insisting on this twofold behaviour a new set of experiments
was carried out using the best antagonist (1 mM of Ba+'!) and

the best potentiator (10 mM) of caffeine efficiency at different
drug concentrations ranging from 1 to 5 mM. The results are
summarized in Fig. 2. The induction of binucleate cells is clearly

8

Binucleate cell %

- T T T T
5

-
ha
w
B

Caffeine mm

Fig. 2. —Production of binucleate cells induced by 4 h caffeine incubations
at different caffeine concentrations in the presence of 1 mM BaTt (§)

and 10 mM Batt ([]). Open triangles represent control values (only
caffeine). It is also represented to compare, the results obtained in the

presence of 0.1 mM EDTA (A) and 10 mM Catt (W). (Adaptated from
BECERRA and LOPEZ-SAEZ, 1978, with permission).

increased in the presence of 10 mM of Ba'tt at all caffeine
concentrations, and this effect is proportionally maximal at low
concentrations (1 to 3 mM caffeine) and less important at 4 and
5 mM of the drug.

On the contrary, 1 mM of Ba™" reduce the percentage of
binucleate cells. This effect is proportionally maximal at low
concentration, but also important at 4 and 5 mM caffeine, when
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the binucleate cell formation appears to be almost halved by the
presence of this Ba®™* concentration. As far as we know, these
high concentrations of caffeine are difficult to antagonize (BECERRA
and LOPEZ-SAEZ, 1978; GONZALEZ-FERNANDEZ and LOPEZ-SAEZ,
1980). This knowledge and the results expressed in the Figure 1,
induce us to think that 1 mM of Ba " affects cell flow seriously.

To obtain more information in this way, we perform the
experiment shown in Fig. 3. The transit of a binucleate cell

80 -|
3 /
-3
i
]
@ 40
8
E
(]
20
a r;‘ ¥ —- ¥ T T T 1
22 24 26 28 30 32 34
Hours

Fig. 3. — Percentage of binucleate cell in bimitosis at different times after
labelling with 5 mM caffeine during 1 h of treatment. Open squares represent
the control values. Solid squares correspond to the values obtained when

the binucleate population is maintained in 1 mM Batt after labelling in

continuous treatment. In diamonds, when this treatment is 10 mM Ccatt.
As can be seen, caleium does not significatively modify the transit of binu-

cleate cell population through its interphase, whereas 1 mM Bat introduces
an important prophasic delay.

population caused by 1h of 5 mM of caffeine, through its next
cycle, can be used to find out the effect of some agents on the
cell flow (GIMENEZ-MARTIN et al., 1977). It can be seen how
1 mM Ba'T produces an important delay in the binucleate cell
arrival into mitosis.

Considering the close relation between barium and calcium
in several biological systems, we have investigated this in plant
cytokinesis.
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According to the literature, barium does not act by itself
irequently, but through calecium. Thus, we carried out the expe-
riments summarized in thé Table where certain Ca™' concen-
trations reduce or almost nullify the production of binucleate
cells by caffeine can be seen. :

TABLE I

Effect of CaTt on the binucleate cells production (9% -+ standard error)

obtained in the different experimental conditicns expressed in the left, In all

cases the experiments were carried out for 4h followed by 1h of recovery
in tap water (see Material and Methods)

i Catt mM
i 0 1 3 10 30
Caf, 3 mM ! 45+015|48 =0.17T{40+0.15|3.5*+0.14|2.7T = 0.13

Caf, 3mM + Batt 10mM ‘. 6.3 +=0.26(59*02645*022|35X020|28=+028

Caf. 1 mM 0.3 = 0.08 O O (0] O
Caf. 1mM + Bat+ 10mM |3.1+0.18| Nd Nd 0.5 + 0.09 Nd

Nd: means that there are not experimental data.

DISCUSSION

The ability of methylxanthine derivatives to block plant
cytokinesis is an old known fact (GosseLin, 1940; KrHLMAN and
LEvan, 1949). After that some papers were published under
different points of view: using caffeine as a marker to induce
a synchronous population useful to cell cycle studies (for review
see GIMENEZ-MARTIN ef al., 1977 and KiHLMAN, 1977) or to make
approach to the cytologic and molecular aspect of plant cytokinesis
(for review see GUNNING, 1982). But we consider that PAUL
and GOFF’s paper (1973) involving calcium in this process pointed
out a new and important direction in this investigation (BECERRA
and LOPEZ-SAEZ, 1982; HEPLER and WAYNE, 1985).

At the moment we know: calcium deficiency block cell plate
formation as caffeine do (PAuL and Gorr, 1973) the number of
caffeine-induced binucleate cells decreases with the addition of
Ca’* and Mg’ " and increases with chelating agents (BECERRA
and LOPEZ-SAEZ, 1978); adenosine also reduces the caffeine-
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induced binucleate cell (GONZALEZ-FERNANDEZ and LOPEZ-SAEZ,
1980) ; treatments which increase the cellular ATP level counteract
caffeine induced cytokinesis inhibition, while treatments which
decrease ATP level potentiate this caffeine effect (LOPEZ-SAEZ
et al., 1982); in muscle cells, caffeine stimulates an efflux of
calcium ions from sarcoplasmic reticulum (Expo, 1977); endo-
plasmic reticulum is closely associated with vesicles derived from
dietyosomes in cell plate formation (HEPLER, 1982); calcium is
necessary for membrane fusion (PosSTE and ALLISON, 1971); cell
plate formation occurs by fusion of vesicles from dictyosomes
(FREY-WYSSLING et al., 1964); other cations, as beryllium and
lithium, also inhibit cell plate formation (ENCINA and BECERRA,
1986: BeEcCeErRrRA and ENcINA, 1987). These and others are the
only experimental data. The rest is speculation.

The results presented in this paper are added to the above
and are in agreement with the general idea. In skeleted muscle
fibres it is known that Ba®" may elicit contractile activity
probably by inducing a secondary release of Ca™' from the sar-
coplasmic reticulum, or myoplasmie Ca® buffer systems (BoLaRos
et al., 1986). Similarly, the potentiation of caffeine effect by
10 mM of Ba'" could be explained by extension, because this
cation, as caffeine, might deplete the endoplasmic reticulum of
calecium reserves that are necessary but now unavailable for the
vesicle fusion process, according to HEPLER's proposition (1982).
The presence of plentiful calcium (10 mM) together with barium
neutralizes the possible efflux of calcium from internal stores
caused by caffeine and barium.

The antagonism to caffeine effect presented here by 1 mM
Ba™ could be in agreement with certain results found in skinned
fibres of frog where Ba®" have an activating and an inhibitory
action on the Cat ™ activated force (STEPHENSON and THIELECZEK,
1986). But the depressive effect on cell cycle transit presented
in our results for 1 mM Ba™", devalue this explanation.

On the other hand, in plants, it has been described that Ba ™"
inhibits cell elongation from 0.1 mM and at 80 mM root growth
is completely abolished (DEeNaTH and MukHERMT, 1982a). This
effect is partially reversed by 10 mM calcium (DEBNATH and
MUKHERI, 1982b). Our results agree with this and it could be



Caffeine inkibition of plant cytokinesis 95

thought that barium, as caffeine, by affecting the balance of
caleium associated with membranes, might inhibit the normal
aggregation and/or fusion' of the Golgi's vesicles, either at the
level of a primary fusion or at the level of the final contact of
the growing cell plate with the mother-cell wall, as has recently
been proposed in cell plate inhibition by caffeine in Tradescantia
stamen hair cells (BonNsiGNORE and HEPLER, 1985).
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SUMMARY

The «Antarctic Tundras at Admiralty Bay was studied from its principal
elements showing the nutrient flow among these elements with a perfect
biological integration between Terrestrial and Marine Ecosystems and their
environments.

SUMARIO

A «Tundra Antirctica» foi estudada a partir de seus principais ele-
mentos. Este trabalho nos mostra o flux de nutrients entre a «Tundra
Antircticas e animais terrestres e marinhos, com uma perfeita integracéo
biolégica entre os Ecossistemas Marinho e Terrestre.

INTRODUCTION

«Tundra» is a term from the Russian language and means
turban land, and represents climate and vegetation from circum-
polar regions or high altitude places, where the temperatures are
low, and the rocky soils are kept frozen throughout the year,
resulting in very low pedogenetic conditions. With a very homo-
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geneous vegetation, it is very common to find in Polar Regions
¢Tundra» with lichens and mosses.

The «Antactic Tundra» mentioned in this paper is physio-
nomically similar to the «Arctic Tundras due to their similar
ecological conditions (REDON, 1969; ALEKSANDROVA, 1980). This
Maritime Antarctic vegetation is much like that deseribed by
others from nearby areas (LoNGTON, 1967; LiNpsaAy, 1971; SmiTH
and GIMINGHAM, 1976; HoLDGATE, 1977; and KAPPEN and REDON,
1984).

DESCRIFPTION OF STUDY AREA

This paper reports on the «Antactic Tundra» in the Admiralty
Bay region, King George Island, just north of the Antarctic
Circle in a place that FUrRMANCZYK and OcHYRA (1982) called
«Jasnorzewski Gardenss.

There, one can find the grass Deschampsia antarctica always
in association with very abundant mosses, for example: Drepa-
nocladus wunicatus and Polytrichum alpinum; with the other
flowering plant Colobanthus quitensis; with one species of fungus
found in humid areas; and with species of lichens that live on the
mosses, such as Stereocaulon alpinum. In these plant communities
one may finds more lichens in relation to other plant groups; both
in quantity and number of species.

These species are distributed in humid areas, where the
association mosses/lichens/phanerogams is very great, on the
other hand this is not so in dry and rocky areas or on high
mountains, near the antarctic bird nesting and trampling areas
(FURMANCZYK and OCHYRA, 1982). In these dry, rocky, and some-
times high altitude areas, ornithocoprophytic lichens are found,
such as Caloplaca regalis and Xanthoria elegans, that use nitrogen
and phosphorus from the «guanos (bird feces), principally the
Macronectes giganteus, Catharacta skua chilensis, three penguin
species: Pygoscelis papua, P. adelice and P. antarctica, for their
nutrition, as well as fresh water ornithoroprophytic alga Pra-
siola crispa.

The survival of all of these living organisms depends upon
a nutrient flow, between the «Antarctic Tundra» non-living
elements, rocks, whale bones and terrestrial organisms that
together with the marine ecosystems forms a continuous ecycle
between these habitats.
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OBSERVATIONS ON NUTRIENT FLOW

The nutrient flow, depends basically on the ambiental con-
ditions such as air temperature and the relative humidity of the
air, soil characteristics, amount of water and light intensity
(ALLEN et al., 1967; HOLDGATE, 1967). The ambiental factors
affect the various functions of plants, principally photosynthesis.
Other functions and the amount of photosynthate depends directly
on the certain abiotic factors.

In Admiralty Bay, the «Tundras» commumtles are hydrophyls
(FURMANCZYK and OCHYRA, 1982). In the summer, when the thaw
sets in, the environmental nutrients are transported by water,
making possible the metabolic activity as soon as the water
reaches these plants. The water not only from the ice, but also
from the rainfall, which is rather light, and from sea spray,
is well distributed during the year (see the graph about the
rain-fall days in Admiralty Bay in the periods 1948-60 and 1977-79
(Fig. 2). The water is also available by absorption from atmos-
pheric vapor which in this region is relatively by, according to
the graph of air relative humidity in the periods 1948-60 and
1977-79 (Fig. 3), that in a year averages 83 9%, in addition to
the liquid water found in the substrate.

The potassium and calcium from the whale bones as well
as pro-vitamin «A», other carotenoids, nitrates and phosphates
from the bird guano, are carried by these water processes. The
antarctic birds eat krill and fishes, making a third link in the
food web from marine phyto — and zooplankton. Important also
are the algae that fix nitrogen from the air, incorporating it to
the «Tundra’s» elements (GuzMAN et al., 1984). From the air
blown sea spray, sodium and magnesium are transported (Fig. 1),
because the wind plays a significant role in this region, as shown
by the graph of the wind velocity in Admiralty Bay during the
period 1948-60 and 1977-79 (Fig. 4) (ALLEN et al., 1967).

It is known that antarctic organisms are resistent to low
temperatures, particularly the lichens. These organisms from the
«Antarctic Tundra» due to their ability of adaptation, have pho-
tosynthetic capacity up to —23° C (LANGE, 1965; RUDOLPH, 1965).
In this region, we can see the variation of temperature, with the
maximum and minimum temperature averages, during the periods
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Fig. 2. — Graphic about rain-fall day in Admiralty Bay in the
periods 1948-60 and 1977-79.

Reference: Antarctic Pilot, 1974; Zusec, 1980
and NOWOSIELSKI, 1980.
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Fig. 3.— Graphic of air relative humidity in Admiralty Bay
in the periods 1948-60 and 1977-79.

Reference: Antarctic Pilot, 1974; Zusec, 1980
and NOWOSIELSKI, 1980.
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i during the perigde-1848-60 and 1977-T9.
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Fig. 5.— Graphic about the Maximum and Minimum temperature average,
during the periods 1948-60 and 1977-79 in Admiralty Bay.

Reference: Antarctic Pilot, 1974; Zueec, 1980
and NOWOSIELSKI, 1980.
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1948-60 and 1977-79 shown (Fig. 5) for the Antarctic summer
and winter.

According to the Figure 1, we can see that complete nutrient
flow processes, between the terrstrial and marine ecosystems are
realized in the presence of light. For example, we have euriphotic
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Fig. 6. — Graphic about the luminosity average in the period
of 1977-79 in Admiralty Bay.

Reference: ZUBEC, 1980; Arctowski Meteorological Observatory
and NOWOSIELSKI, 1984 (in press).
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Fig. 7.— Graphic about cloudness average in Admiralty Bay
for the periods 1948-60 and 1977-79.

Reference: Antarctic Pilot, 1974; NOWOSIELSKI, 1980
and ZUBEC, 1980,
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lichens, capable of living in shady places, heliophitic ones needing
direct light, and the anelophitic ones prefering difuse light.

In the winter, which in the Geographic South Pole is com-
pletely dark, in the subantarctic region, of Admiralty Bay, there
is not much sunlight, according to the graph shown the luminosity
average in the period of 1977-79 (Fig. 6). From this, one can
see how many hours/month the sun appeared, together with the
cloudness that shades the sun (Fig. 7). Clouds are very dense
throughout the year. Using information in Figures 6 and T, one
can see that despite the sun being present during the summer
and winter, the cloudness is a limiting factor, for utilization of
the sun’s rays by the photosynthesizing organisms from the
«Antarctic Tundra».

CONCLUSIONS

The interaction between the marine and terrestrial ecosystems,
from the biotic and abiotic factors, in Admiralty Bay is evident,
especially from the climate, and its agents such as temperature
and air relative humidity, wind, rainfall and luminosity. These
factors have a strong influence in the living things in this region,
which are adapted to these climate effects, forming in this way
a balanced flow of nutrients for the organisms’ nutrition.

In the presence of sunlight, nutrient flow moves from the
terrestrial run-off as well as marine upwilling in the marine
ecosystem, where one will find the phyto — and zooplankton, which
are the main food for krill and fishes. The marines birds in turn
feed themselves on these krill and fishes, that nourish them with
nitrates, phosphates, pro-vitami «A» and other carotenoids resul-
ting in some of these being found in their guano.

Also through certain lichen phycobionts there is fixation of
air nitrogen and its further transformation into nitrogen salts
and its subsequent incorporation in the soil system.

From the rain, snow and ice, there is the potassium and
calcium transportation from the rocks and bones.

Through the marine vaporation, i. e., the action of the wind
against the see water, there is the sodium and magnesium trans-
portation the the «Antactic Tundra» organisms.

By relating these factors it becomes evident that a full eycle
of nutrients occurs in the region of Admiralty May.
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ABSTRACT

Pollen grains of Cucurbite polymorphe Duch. were studied by scanning
electron micrcscopy. The pollen grains of this specles, are 120-130 um in
diameter, spheroidal in shape and spined. The grains are covered with
abundant spines of two types: some 7-10 »m long and with 3-4pm of
tasal diameter and others smaller, more numerous, 3-4 pm long and with
1-1.5 pm basal diameter. The wall is interrupted by ecircular operculate
apertures, 40-50 pm in diameter. Pores are provided with spines of similar
shape and size as on the rest of the surface. This spiny exine is distributed
over a continuous and homogeneous nexine.

INTRODUCTION

Cucurbita polymorpha Duch. belongs to the Cucurbitaceae
and is a plant species with economic importance for food and
for ornamental purposes.

A varied morphology of stamens and of pollen grains is a
notorious feature among the genera of this dicotyledon family.

There are several references dealing on external morphology
of pollen grains of various Cucurbitaceae species (AWASTHI, 1962;
MARTICORENA, 1963; JEFFREY, 1964; SaAADp, 1964; KERAUDREN-
AYMONIN et al., 1969; ABrREU et al., 1984) but no report on the
structure of the pollen grain wall of Cucurbita polymorpha is
known.

Although transmission electron microscopy (TEM) gave an
important contribution to the study of pollen grains ontogeny,

[107]
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the scanning electron microscope (SEM) proved invaluable to
the fine study of the cell wall morphology of both pollen grains
and spores, revealing details of taxonomic and evolutionary
importance. A recent technique for processing material for SEM
observation, firstly used for Aucuba japonica leaves (BLACKMORE
et al., 1984), allowing the visualization of membranes and orga-
nelles gave a new impetus extending this type of observation
also to developmental aspects of pollen ontogeny (BLACKMORE
& BARNES, 1985).

This paper reports on ultrastructural characteristics of the
sporoderm of pollen grains of Cucurbita polymorpha revealed by
scanning electron microscopy.

MATERIAL AND METHODS

Anthers of Cucurbita polymorpha Duch. at pollen grain stage
were fixed in 2.5 9% glutaraldehyde in 0.1 moles/dm® phosphate
buffer at pH 7.2 (SABATINI et al., 1963) for 4-6 hours (0-4°C)
and/or post-fixed in 29 osmium tetroxide in Veronal buffer
0.1 moles/dm*® (PALADE, 1952) for 2 hours at room temperature.

Fixed anthers were dehydrated with ethanol, air dried at
60° C and mounted on appropriate metal stubs, then sputter coated
with a 300 A gold pellicle and examined in a Jeol PSM 35 C
electron microscope at 25 Kv. Ilford FP, film was used for
photographic recording.

RESULTS

Cucurbita polymorpha has very characteristic stamens. The
mature androecium averages 1.5 cm in height and comprises five
stamens with concrescent long and sinuous anthers, helically
wound upon the connective tissue (PL I, fig. 1).

The anthers, which are monolobate, have a long and com-
pressed S shape with one end on the base and the other facing
the top of the flower. Fig. 2 (Pl. I) shows pollen sacs with pollen
grains, spheroidal in shape, with 120-130 ym of diameter and
covered by abundant spines (Pl I, fig. 3), which are of two
different types, as can be seen at higher magnification (Pl T,
fig. 4). Between the larger spines others shorter and very abundant
can be seen, covering the pollen grain wall ,the two types showing
differences in both shape and size (Pl II, fig. 1). The larger

;
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measures 7-10 pm in height with a basal diameter of 3-4 ym and
have a conical shape, whereas the other is rod-like, with rounded
tip, measuring some 3-4 um in height and 1-1.5 ym in the basal
diameter.

Over the cell wall structures of globular aspect could be seen -
(Pl II, fig. 2), more frequent when the material was fixed with
glutaraldehyde followed by osmium tetroxide than when the
aldehyde was used alone, which seems to point to their lipidie
nature (HavaT, 1981). :

Operculate pores are regularly distributed over the pollen
grain surface (Pl I, fig. 4; Pl III, fig. 1). Pores have diameters
of the range of 40-50 ym and are quite often surrounded by four
of the larger spines with one more in the centre of the operculum.
In opercular areas there are also small spines as well as globular
lipoid structures of the type referred above.

The most frequent number of pores found in pollen grains
of the species under study was seven, with some rare cases of
eight and nine also counted. According to the nomenclature of
ERDTMAN (1969) this type of pores belongs to the group iden-
tified by 764 of the NPC system (where N stands for number,
P for position, C for shape of the pores), since the pollen grain
shows seven pores regularly distributed and of ecircular shape.

A fractured region of the pollen grain wall (Pl III, fig. 2)
allows the observation of the sexine with the spines over the
nexine. The development of the various strata of the pollen grain
wall was studied by TEM and will be reported elsewhere (SANTOS
& SALEMA, in preparation).

DISCUSSION

In spite of the great variety of pollen grains in the members
of the Cucurbitaceae, sub-groups can be formed on the basis of
shared characteristics. Thus, in some species of the sub-family
Cucurbitoideae (tribus Sicyofae and Cucurbiteae) pollen grains
are spheroidal in shape and have sexines ornamented with spines
(ERDTMAN, 1952; MARTICORENA, 1963; JEFFREY, 1964) with the
genus Cucurbita displaying the largest pollen grains, with reported
values of 150-200 pm. Spines on the exine have also been observed
in other angiosperm families not taxonomically related to the
Cucurbitaceae, namely Malvaceae, Asteraceae, Campanulaceae and
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Viscaceae (ERDTMAN, 1952; Saap, 1960; DunBagr, 1973; ToMB
et al., 1974; FRevER & KuwT, 1978, 1982; HORNER & PEARSON,
1978: RoBBINS et al., 1979; FEUER et al., 1982; GoErz, 1982;
SALGADO-LABOURIAU, 1982). The largest spines were deseribed in
Hibiscus of the Malvaceae family (ErRpTMAN, 1952).

C. polymorpha showed some variation in what concerns the
number of pollen grain pores which, very frequently, were seven
but with values of eight and nine also observed, a situation also
encountered in the cases of Cucurbita maxima Duch. (KERAUDREN-
AYMONIN et al., 1969) and C. moschata Duch. ex Point (AWASTHI,
1962) and explained by the last author as being very likely due
to hybridization. Similar variation in the number of pores in
pollen grains was also described in some species of Malvaceae,
which noteworthly enough have pollen grains with spines on the
surface and more than six pores per grain.

Globular structures, similar to the ones encountered sticking
to spines and pores of the pollen grains of C. polymorpha, were
also referred in the case of pollen from Amelanchier alnifolia Nutt
(OLsoN, 1984). Cytochemical tests revealed a lipidic nature for
those structures and the author suggests that they were produced
by the microspores themselves, based on the fact that they
appeared usually located over the pores.

On the surface of the microspores of Cosmos bipinnatus,
between the tapetum and the outer exine, it was observed gra-
nular material, with a fibrilar substructure, which the authors
considered as sporopollenin produced by secretory activity of the
tapetum (BLACKMORE & BARNES, 1985). In the pollen of C. poly-
morpha the observed globular structures were better preserved
after double glutaraldehyde/osmium tetroxide fixation than glu-
taraldehyde alone and appeared in random distribution all over
the pollen grain surface, which seems to point to the tapetal
cells as their source. The tapetum of this species is of the
secretory type and showed high level of activity during the various
phases of microsporogenesis (SANTOS ef al., 1979).
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PLATE L

Fig. 1. — Stamens of Cucurbita polymorpha. Each anther (broken
line), is 8 shape, with one end at the base (arrow) and
the cther facing the top of the flower (double arrow).
Ear = 200 um,

Fig. 2. — Cross section of an anther showing pollen grains inside
pollen sacs. Bar = 200 .m.

Fig. 3. — Pollen grains, spheroidal in shape, with the surface covered
with spines. Bar = 100 pm.

Fig. 4. —Pollen grain at higher magnification. Spines are of two
types. Pores regularly distributed over the surface (arrows).
Bar = 20 um.
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PLATE II

Fig. 1. — Detail of pollen grain surface. The larger spines are dis-
persed among the smaller ones. Bar = 2 vm.

Fig. 2. — Globular structures are deposited over and around spines
(arrows). Bar = 2 um.
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PLATE III

Fig. 1. — Aspect of an operculate pore. Four of the larger spines
surround the pore and one is in the centre of the operculum.
Over it, dispersed globular structures can be seen (arrows).
Bar = 2 ym.

Fig. 2. — A fractured region through a non-apertural exine. Spines
(sexine) are deposited over a continuous and homogeneous
nexine (NE). Bar =2 ym.
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SUMARIO

Em continuagio do trabalho apresentade nas XVIII Jornadas de
Genética Luso-Espanholas e publicado em Fontqueria 14: 37-44, 1987, indi-
cam-se mais alguns cariétipos de taxa da Africa tropical '

Para quatro dos géneros apresentados nesta contribuicdo (Mischogyne
Exell — Annonaceae; Stolzic Schlechter — Orchidaceae; Pleiotaxiz Steetz —
Asteraceae; Sclerocarye Hochst. — Anacardiaceae) todos endémicos da Africa
tropical (Mischogyne Exell confinado apenas ao sudoeste de Angola), nio
era ainda conhecida qualquer determinagfo carioldgica.

De trés espécies nio se conhecia ainda o namero somdtico [Albuca
melleri Baker, Fagara schlechteri Engl. e Corchorus junodii (Schinz) N. E.
Br.] e de outras, os nossos resultados, por vezes, contribuem para a elucidacio
de, algumas diividas pela discrepincia com resultados anteriores.

SUMMARY

Chromosome counts of nineteen taxa of Angiosperms have been made
from Tropical Africa material. Four genera (Mischogyne Exell — ANNONA-
CEAE; Stolzia Schlechter — ORCHIDACEAE; Pleiotaxris Steetz — ASTERA-
CEAR; Sclerocarya Hochst. — ANACARDIACEAE) which are African ende-
mics (Mischogyne Is confined to SW Angola) have hbeen investigated karyo-
logically for the first time,

Of these chromosome numbers, besides for the four genera, for Albuca
melleri Baker, Fagara schlechieri Engl. and Corchorus junodii (Schinz)
N. E. Br. are new records.

For other species it is given here a contribution in order to clarify
previous results.

! Comunica¢io apresentada nas XIX Jornadas Luso-Espanholas de
Genética. Coimbra. 1983.

[17]




118 Jorge Paiva & Maria Teresa Leitdo

INTRODUCAO

STE trabalho constitui a nossa segunda contribuicdo para a
determinacido de nimeros cromossdémicos de Angiospérmicas
da Africa tropical.

Apesar do grande incremento nas determinacoes dos ecarié-
tipos, particularmente a partir de 1960, a maioria das espécies
de fanerogimicas ndo tem o cariétipo determinado.

Em 1970, segundo SoLBRIG & GADELLA, a percentagem de
cariétipos conhecidos para as angiospérmicas era de 10%. Dez
anos depois esse valor aumentou significativamente e, segundo
STACE (1980), as contagens de niimeros cromossémicos conhe-
cidos sdo cerca de 6 9 para as briofitas, 20 9% para as pteridéfitas
e 15-20 % para as angiospérmicas, embora muitas contagens nio
possam ser consideradas de absoluta confianca.

A flora da Africa tropical continua ainda muito mal conhe-
cida cariologicamente, com uma percentagem de taxa estudados
inferior a 109, embora desde a década de 70 tenham sido publi-
cados trabalhos importantes sobre cariologia de plantas africanas,
com maior incremento a partir de 1980.

MATERIAL E METODOS

As plantas foram cultivadas nas estufas do Jardim Boténico
da Universidade de Coimbra, a partir de sementes enviadas pelo
antigo Instituto de Investigacdo Cientifica de Angola e pelo Labo-
ratério de Boténica da Universidade de Eduardo Mondelane, de
Maputo (Mocambique).

Os meristemas radiculares foram fixados em Navashin (modi-
ficacio de Brunn) e foram incluidos em parafina, segundo a
técnica classica. Os cortes com 15-18 » de espessura foram corados
com violeta de genciana segundo o método de LA Cour.

Tal como na nossa primeira contribuicio (PAIvA & TERESA
LErrio, 1987), os taxa sdo referidos segundo o sistema de CRON-
QUIST (1981).
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RESULTADOS

Encephalartos villosus Lem. (ZAMIACEAE).

Cultivado no Jardim Botanico de Coimbra.
2n =18 (2x).

As Zamiaceae constituem a maior familia das Cycadales, com
oito géneros, sendo Encephalartos o género com maior niimero
de espécies (35). E um género que ocorre sémente no Continente
Africano, onde esta amplamente distribuido para Sul do Trépico
de Cancer, particularmente na Africa do Sul, onde estio reconhe-
cidas 28 espécies.

Confirma-se o cariétipo ja indicado por VIVEIROS (1951) para
esta espécie, confinada ao sudoeste de Africa (Suazilindia, Natal
e parte do Trasval e provincia do Cabo). VIvEIROS (1973) também
indica este niimero somético para E. ferox Bertol. f.

Os cromossomas sdo grandes e compridos, como é caracteris-
tico da ordem das Cycadelas. Fig. 1.

Mischogyne michelioides Exell (ANNONACEAE).

ANGOLA: Entre Xongoroi e Benguela (planta viva oferecida
por E. J. MENDES).

2n =14 (2x).

Apesar das Annonaceae constituirem uma familia muito
grande (cerca de 120 géneros e mais de um milhar de espécies,
quase exclusivamente das regides tropicais e subtropicais, com
excepcdo de Asimina Adans., com 8 espécies na parte oriental
da Ameérica do Norte e Indias Ocidentais) ha relativamente poucos
cariétipos conhecidos (cerca de quatro dezenas).

O género Mischogyne Exell é monoespecifico e endémico no
sudoeste de Angola. O nlimero somatico 2n = 14, determinado
pela primeira vez para o género, ji era conhecido para outros
géneros da familia (Annona L. e Cleistopholis Pierre ex Engl.)
embora pertencentes a uma tribo diferente — Uvarieae —, enquanto
Mischogyne pertence a tribo Unoneae, sub-tribo Xilopiineae.

O caridtipo mostra um par de cromossomas satelitiferos.
Est. I, fig. 2.
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Fig. 1, Encephalartos villosus (2n = 18).

Amaranthus graecizans L. subsp. silvestris (Vill.) Brenan
(AMARANTHACEAE).

MOCAMBIQUE: Maputo, Sabié, entre Manhica e Chinhanguanine.
2n =34 (2x).

Esta subespécie encontra-se espalhada no Velho Mundo desde
as zonas temperadas da Europa até ao Sudoeste Asiatico, e por
quase todo o Continente Africano (excepto Africa do Sul).

Nas trés espécies de Amaranthus, herborizadas em Mocam-
bique, que estudimos, determindmos o mesmo nlimero somético
2n = 34.

Para a subespécie tipica (subsp. graecizans), HEISER &
WHITAKER (1948) e GRANT (1959) encontraram 2n =32. Nao é
a lnica espécie de Amaranthus com cariétipos 2n = 32 ou 2n = 34.
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Na literatura encontrimos essa indicacdo para A. spinosus L.
(FEDOROV, 1974).

Somos de opinido que.devem ser feitos estudos cuidadosos
de modo a tentar estabeiecer, com critérios mais validos, a cate-
goria deste taxon. THELLUNG (1914) e FERNANDES (1957) consi-
deram-no espécie independente. Apesar disso, BRENAN (1961)
considerou que os caracteres indicados por THELLUNG (1914) nao
eram suficientemente constantes e significativamente marcantes
para justificar a separacio do taxon como espécie independente
de A. graecizans L. Considerou que, apesar de os dois taxa se
distinguirem bem pelas folhas, tinham uma area geogrifica
semelhante. Desse modo, subordinou A. silvestris Vill. como subes-
pécie de A. graecizans Vill. TOWNSEND (1988) continua a consi-
derar o taxon como uma subespécie de A. graecizans Vill., mas
faz notar que, se ndo fosse a circunstincia de as duas subespécies
nio serem verdadeiramente simpétricas, té-las-ia considerado
apenas como duas meras variedades.

Como dissémos, as contagens para A. graecizans L. indicam
on = 32, e nés contimos para a A. silvestris Vill. 2n = 34.

Apesar de se encontrarem na literatura (FEDOROV, 1974);
GRANT (1959) duas espécies com 2n=34 (A. spinosus L. e A. retro-
flexus L.) com uma contagem cada uma de 2n = 32, respectiva-
mente SUBRAMANYAM & KaMmBLE (1966) e HEIBER & WHITAKER
(1948) (estes aproximadamente), geralmente as espécies de Ama-
ranthus ou sdo 2n = 34 ou sdo 2n = 32, ou miltiplos destes.

No entanto, CARRETERO (1984a) propde desdobrar a seccdo
Blitopis Dumort. do género Amaranthus L. em duas secgdes:
Sect. Blitopis Dumort. e Sect. Pyxidium Moq., caracterizando esta
{iltima, onde inclui A. graecizans L. com o nlimero bésico x = 16,
com ressalva de excepcoes, e publica (1984b) para A. graecizans L.
subsp. silvestris (Vill.) Brenan, 2n = 32. GRANT (1959) nao atribui
importancia A ocorréncia de espécies 2n = 34 e espécies 2n = 32
na mesma seccio, mas considera que talvez estejam incorrectas
algumas determinacdes dos taxa, nos casos em que a literatura
indica para o mesmo taxon os dois niimeros (2n = 32 e 2n = 34),
como, por exemplo, em A. tricolor L. Parece, portanto, que a
diivida da ocorréncia destes dois niimeros somaticos (2n =32 e
2n = 34) em A. retroflexus L. tem razdo de ser, e no outro caso
(A. spinosus L.), podera ter acontecido ter havido determinacao
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incorrecta da espécie, o que néo é invulgar e é facil no género
Amaranthus.
Deste modo, como encontramos 2n = 34 para A. silvestris Vill.
e se indica 2n = 32 para A. graecizans L. e, ainda, pelos dois taxa
serem simpatricos, e distinguiveis com relativa facilidade pelas
folhas, consideramos que é necessirio fazer-se um estudo exaustivo
| e cuidadoso de modo a verificar-se se é justificivel ndo considera-
-los como espécies distintas, ou se o nfimero bésico x = 16 é
variavel até ao nivel de subespécie.
O cariétipo mostra cromossomas -+ semelhantes, de constri-
ches primirias medianas ou submedianas, com 1 par de cromos-
somas mais longos. Est. I, fig. 3.

Amaranthus spinosus L. (AMARANTHACEAE),

MOCAMBIQUE: Maputo, Marracuene, Bobole.
2n =34 (2x).

| E uma espécie que ocorre nas regides tropicais e subtropicais
I do globo, mas é esporadicamente infestante nas zonas temperadas.
Como referimos, embora a maioria dos autores tenham encon-
trado, como nés, 2n = 34, SUBRAMANYAM & KAMBLE (1966) indi-
cam 2n = 32,
Os cromossomas sdo idénticos, com constricoes medianas ou
I submedianas, com 1 par de cromossomas satelitiferos. Est. I, fig. 4.

Amaranthus tricolor L. (AMARANTHACEAE).

MOCAMBIQUE: Maputo, Manhica, regido da Palmeira.
2n = 34 (2x).

Espécie aparentemente nativa da Asia tropical, mas distri-
buida pelas zonas tropicais do globo onde é cultivada como orna-
mental ou para a alimentacdo.

Confirmam-se as determinacdes anteriores (FEDOROV, 1974). |
Taracr (1933) indica 2n = 32 para A. mangostenus L., taxon |
incluido actualmente na sinonimia de A. tricolor L. No entanto,

GRANT (1959) sugere que talvez o material estudado por TAKAGI
rdo estivesse bem determinado.

Embora os cromossomas sejam idénticos aos das espécies
anteriores, foram observados 5 satélites, o que distingue este
cariétipo do das outras espécies que estuddmos. Est. I, fig, 5.
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Fig. 2, Mischogyne michelioides (2n = 14); Fig. 3, Amaranthus graecizans
subsp. silvestris (2n = 34); Fig. 4, Amaranthus spinosus (2n = 34); Fig. 5,
Amaranthus tricolor (2n = 34); Fig. 6, Corchorus junodii (2n = 28); Fig. T,
Albizia ferruginea (2n = 26); Fig. 28, Bauhinia galpinii (2n = 28); Fig. 9,
Cassia petersiane (2n = 28); Fig. 10, Cardioospermum grandiflorus forma
hirsutum (2n = 22); Fig. 11, Cardiospermum halicacabum var. halicacabum
{2n = 22); Fig. 12, Cardiospermum halicacabum var. microcarpum (Zn = 22)




