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Plants grown with 75 or 750 xM Fe in the nutrient solution
~ exhibited chloroplasts with numerous starch grains and a well-
appressed lamellar system, - though phytoferritin arrays were
already present if plants were grown in the presence of 750 M Fe.
These plants had indistinguishable leaf polypeptide patterns
 (VARENNES, 1991) and a similar chlorophyll content. Thus, the
formation of phytoferritin aggregates in these chloroplasts seemed
to act as an efficient buffer for .soluble iron, protecting the cell
against an overdose of iron which would cause deleterious effects.
If the iron supply was further increased, toxic levels were
reached (7500 M Fe in the nutrient solution). Chloroplasts were
filled with phytoferritin cristals and, though they presented high
chlorophyll contents, starch grains were absent showing an
impaired function. These plants exhibited stress reactions like
the accumulation of several low molecular weight acid-extractable
polypeptides similar to pathogenesis-related proteins (VARENNES,
1991). They also showed an altered zymogram for leaf aspartate
aminotransferase activity (VARENNES & CARvALHO, 1990), a res-
ponse to micronutrient toxicity frequently observed in white
lupin (unpublished observations).

In white lupin roots, plastids were observed to accumulate
phytoferritin even in control-plants. The fact that amyloplasts
were still present in plants grown with high levels of iron suggests
that starch synthesis per se is not sensitive to iron. Thus, starch
absence in the corresponding chloroplasts is probably the result
of impaired photosynthesis.
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Leaf chloroplasts of white lupin plants grown in nutrient solutions with
different levels of iron. Fig. 1: 76 uM Fe; Fig. 2: 0 uM Fe.
Bar = 500 nm.




PLATE II

Leaf chloroplasts of white lupin plants grown in nutrient solutions with
different levels of iron. Fig. 1 and Fig. 2: 7500 uM Fe.
Bar = 500 nm.




PLATE III

Leaf chloroplasts of white lupin plants grown in nutrient solutions with
different levels of iron. Fig. 1: 7500 uM; Fig. 2: 750 u4M Fe.
Bar = 500 nm




Root plastids of white lupin plants grown in nutrient solutions with
different levels of iron. Fig. 1: 75 «:M Fe; Fig. 2: 7500w M Fe.
Bar = 500 nm. |
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NUMEROS CROMOSSOMICOS
PARA A FLORA PORTUGUESA. 116-127

por

MARGARIDA QUEIR(OS
Departamento de Botiinica da Universidade de Coimbra

Recebido em 27-XI-92.

116. Polygonum hydropiper L.
. Nitmero cromossémico: 2n = 20.

Material: Estremadura, Melecas. n.° 6621 (cor). s. d.* Det.
M. Queirds; Beira Litoral, Matas de Foja. N.° 6975 (cor). 12.10.
1972. Det. M. Queirds.

Observagdes: O nimero somatico encontrado estd de acordo
~ com as determinacdes anteriores (QUEIRGS, 1983) em individuos
colhidos em outras localidades do Pais, sob a designacéio de Persi-

caria hydropiper (L.) Spach.

EIBLIOGRAFIA:

QUEIR0OS, M. 1983 — Nameros cromossémicos para a flora portuguesa.
64-85. Bol. Soc. Brot., sér. 2, 56: 79-98.

117. Fallopia convolvulus (L.) A. Live
Niumero cromossémico: 2n = 40.

Material: Estremadura, Jardim Botinico de Lisboa. N.© 7705
(cor). s. d.* Det. M. Queirés.

! Sem data de colheita das respectivas sementes.

[17]
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Observagdes: O namero cromossémico encontrado esta de
acordo com as observacdes anteriores (QUEIRGS, 1983), em indi-
viduos de Quiaios e de Algueirdo.

118. Sisymbrium altissimum L.
Niimero cromossomico: 2n = 14 (fig. 1).

Material: Beira Baixa, Vila Velha do Réddo. N. 5517 (co1).
8.7.1971. Det. M. Queirds.

Observagdes: Referimos para este taxon (QUEIRGS, 1973)
2n = 14, de acordo com o estudo efectuado por virios autores.
Confirmamos, assim, as nossas contagens anteriores para indi-
viduos de uma nova localidade de Portugal. Achamos conveniente
a publicacio da fig. 1 por nela se mostrarem 2 cromossomas
satelitiferos ndo observados entdo.

BIBLIOGRAFTA:

QUEIROS, M. 1973 — Contribuicio para o conhecimento citotaxondmico
das Spermatophyta de Portugal. IX. Cruciferae. Bol. Soc. Brot,
sér. 2, 47: 315-335.

119. Rorippa sylvestris (L.) Besser
Nimero cromossémico: 2n = 32.

Material: Tras-os-Montes, Alij6. N.° 5162 (co1). 1971° Det.
M. Queirés.

Observagées: Confirmamos os resultados que registimos em
1973 (op. cit.) e 1979.

BIBLIOGRAFIA:

QUEIROS, M. 1979 — Nameros cromossémicos para a flora portuguesa.
16-37. Bol. S8oc. Brot., sér. 2, 53: 15-28.

120. Diplotaxis catholica (L.) DC.

Numero cromossomico: 2n = 18,

* Sem indicacdo do dia e més de colheita das respectivas sementes,
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Material: Alto Alentejo, na estrada entre Lavre e Vendas
Novas. N.» 3034 (cor). 12.7.1969. Det. M. Queiros.

Observagdes: Confirrnamos o resultado mencionado em 1973
(op. cit.) em plantas de uma outra localidade do Pais.

121. Rapistrum rugosum (L.) AllL

Nimero cromossomico: 2n = 16.

Material: Alto Alentejo, Ervedal, préximo de Estremoz.
N.® 3037 (cor). 13.7.1969. Det. M. Queirés.

Observagdes: O niimero somatico encontrado esti de acordo
com as nossas observacOes anteriores (QUEIROS, 1973, op. cil.)
referentes a plantas portuguesas, embora de outra localidade.

122, Hypericum undulatum Schousboe ex 'Willd.
Numero cromossomico: 2n = 16.

Material: Beira Baixa, Belmonte, na estrada para Macainhas.
N.> 6899 (cor). 25.8.1972. Det. M. Queirds.

Observagdes: Em 1989, registamos 2n = 16 para individuos
do Poco do Inferno, de Sdao Paulo de Frades e da Praia das Macas.
Confirmamos este niimero para uma nova localidade portuguesa.

BIBLIOGRAFIA:

QUEIROS, M. 1989 — Numeros cromossémicos de algumas espécles por-
tuguesas de Hypericum L. Rev. Biol. Univ. Oviedo, 7: 51-57T.

123. Micropyrum tenellum (L.) Link
Nimero cromossémico: 2n = 14 (fig. 2).

Material: Tras-os-Montes, na estrada de Moncorvo a Freixo
de Espada a Cinta, a 7km desta Gltima localidade. N.° 8050 (cor).
1973 *. Det. M. Queiros.

* Sem indicagio do dia e més de colheita das respectivas sementes.
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Observagdes: Confirmamos o niimero 2n = 14 ji determinado
em estudos anteriores (FERNANDES & QUEIRGS, 1969; QUEIRGS,
1973, 1974) sob a designacéo de Ctatapodium tenellum (L.) Trab.
Achamos conveniente a publicacio da fig. 2 por nela se mostrarem
4 cromossomas satelitiferos néo observados entdo.

BIBLIOGRAFIA:

FERNANDES, A. & QUEIRGS, M. 1969 — Contribution a4 la connaissance
citotaxinomique des Spermatophyta du Portugal. I. Gramineae. Bol.
Boc. Brot., sér. 2, 48: 20-140.

QUEIROS, M. 1973 — Contribui¢io para o conhecimento citotaxonémico
das Spermaiophyta de Portugal. I. Gramineae, Supl. 1. Bol. Soc.
Brot., sér. 2, 47: T7-103.

— 1974 — Contribuicio para o conhecimento citotaxonémico das Sper-
matophyta de Portugal. I Gramineae, Supl. 2. Bol. Soc. Brot.,
sér. 2, 48: 81-98.

124. Dipsacus fullonum L.
Niimero cromossémico: 2n = 18 (fig. 3).

Material: Beira Litoral, Figueira da Foz, Fontela. N.» 866
(cor). 9.11.1965. Det. C. Alves; Beira Litoral, Coimbra, Eiras.
N.» 865 (cor). 29.8.1966. Det. C. Alves. Conf. M. Queirés.

Observagdes: Diversos autores, entre eles PALKOVA (in MA-
JOVSKY & al., 1970), LOVE & KJELLQVIST (1974), VERLAQUE (1978),
CoLASANTE (1979) e VERLAQUE (in LOvE, 1980), atribuem a este
taxon 2n = 18, o que é confirmado pelas nossas contagens em
individuos pertencentes a populacdes das duas localidades por-
tuguesas acima assinaladas.

Nio podemos deixar de referir o nimero 2n = 16 referen-
ciado por outros autores, entre os quais Risse (1929) e PouQues
(1948, 1949). No entanto, esta fltima autora refere, igualmente,
para este taxon 2n = 18.

BIBLIOGRAFIA:

RISSE, 1929 — Beitréige zur Zytologie der Dipsacaceen. I. Die heteroty-
pische Kernteilung in den Pollenmutterzellen der Dipsacaceen.
Bot. Arch. 23(1-2): 266-288.

POUQUES, M. L. 1948 — Relations entre caryologie et systématique chez
les Rubiales. Bull. S8oc. Sci. Nancy, N. 8. 7: 338-30.
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1949 — Recherches caryologiques sur les Rubiales. Rev. Géner. Bot.
56: 5-27; T4-138; 172-188.

PALKOVA, M. (in MAJOVSKY & al. 1970).

MAJOVSKY, J. & al. 197C — Index of chromosome numbers of Slovakian
flora (Part 1), Acta F. R. N. Univ. Comen., Bot. 16: 1-26.

LOVE, A. & KJELLgvisT, E. 1974 — Cytotaxonomy of spanish plants. IV.
Dicotyledons: Caesalpiniacene-Asteraceae. Lagascalia 4(2): 153-
211.

VERLAQUE, R. 1978 —Etude cytotaxinomique de quelques Dipsacaceae
et Morinaceae du nord de la Grece. Rev. Biol. Ecol. Médit. 5(1):
15-30. A

COLASANTE, M. 1979 — Confronto citctassonomico tra. Dipsacus fullo-
num L. e Dipsacus ferox Loisel. Ann. di Bot. 88(1): T1-T9.

VERLAQUE, R. 1880 (in LOVE, 1980).

L4VE, A. 1980 — Chromosome number reports. LXVIL. Taxon 29(2-3):
347-36T7.

125. Succisa pratensis Moench

Nitmero cromossémico: 2n = 20 (fig. 4).

Material: Beira Litoral, Pampilhosa do Botdo, Valdoeiro.
N. 1826 (cor). 20.3.1968. Det. C. Alves.

Observagoes: Os dados cariolégicos referentes a este taxon
sio divergentes. Risse (1926; 1929 — op. cit.) cita o niimero cro-
mossémico 2n = 16. Suciura (1942, 1943) determinou 2n = 18.
Diversos autores, entre eles ZUKOWSKI & SLOWINSKA (1979),
PocaN & al. (1980), FiciNi & al. (1981), VERLAQUE (in LOVE,
1082), DmrTRIEVA (1986) e VERLAQUE (1986), determinaram
2n = 20. Os nossos resultados estdo de acordo com os destes
autores.

BIBLIOGRAFIA:

Rissi, K. 1926 — Chromosomenzahlen und Periplasmodiumbildung in der
Familie der Dipsacaceen. Ber. Deutsch. Bot. Ges. 44: 206-208.
SuGlura, T. 1942 — A list of chromosome numbers in angiospermous
plants. VIIL. Proc. Imp. Acad. Tokyo 18: 30.

1943 — A list of chromosome numbers in angiospermous plants. IX.
Proc. Imp. Acad., Tokyo 19: 94.

ZUKOWSKI, W. & SLOWINSKA, T. 1979 — Chromosome numbers of angios-
perms of north-western Poland. Part. 1. Fragm. Flor. Geobot. 25(4):
477-483.
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PoGAN, E.; WcasLo, H.; JANKUN, A. & al. 1980 — Further studies in
chromosome numbers of Polish angiosperms. Part XIII. Acta Biol.
Cracov. 22(1): 37-69.

FICINI, G.; GIORDANI, A. & ToMEl, P. E. 1981 — Numeri cromosomici
per la flora italiana: 836-841. Inf. Bot. Ital., 13({2-3): 172-175.

VERLAQUE; R. (in LOvVE, 1982).

Love, A. 1982 —IOPB chromosome number reports. LXXVIL. Taxon
31(4): T61-T77.

DMITRIEVA, 8. A. 1986 — Chromosome numbers in some species of vas-
cular plants from Byelorussia. Journ. Bot. URSS, T1(8): 1145-1147.

VERLAQUE, R. 1986 — Btude biosystématique et phylogénétique des Dipsa-
caceae. IV — Tribu des Seabiosae (phylum n° 1, 2, 3). Rev. Cytol.
Biol. Végét.-Bot. 8(1): 5-T2.

126. Pterocephalus diandrus (Lag.) Lag. (P. papposus auct. iber.)

Niumero cromossémico: 2n = 16 (fig. 5).

Material: Tras-os-Montes, Braganca, entre Guadramil e Deildo.
N.° 1427 (cor). 5.8.1967. Det. C. Alves. Conf. M. Queiroés.

Obscrvagdes: Confirmamos as contagens (2n = 16) efectua-
dos anteriormente por DEVESA (1981) em material de Huelva,
as de VERLAQUE (in LOVE, 1980) em populacdes portuguesas dos
arredores de Coimbra e, ainda, as do mesmo autor (in LOVE, 1982)
em material de Ciceres. Em 1986, VERLAQUE cita de novo 2n = 16
para este taxon, considerando-o endémico da Peninsula Ibérica.

BIBLIOGRAFIA:

DEVESA, J. A. 1981 — Nimeros cromosdémicos para la flora espaficla.
182-187. Lagascalia 10(2): 225-227.

VERLAQUE, R. (in LOVE, 1980).

LOvE, A. 1980 — Chromosome number reports. LXVIL. Tazon 28(2-3):
347-3867.

VERLAQUE, R. (in LOVE, 1882).

LovE, A. 1982 — IOPB chromosome number reports. LXXVII. Taxon

Bl1(4): T61-T77.

VERLAQUE, R. 1986 — Etude biosystématique et phylogénétique des Dipsa-
cacege. IV — Tribu des Scabioseae (phylum n® 1, 2, 3). Rev. Cytol.
Biol. Végét.-Bot. 9: 5-T2,
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127. Dactylorhiza maculata (L.) Sob
Nimero cromossémico: 2n = 80 (fig. 6).

Material: Tras-os-Montes, Castro Daire, préx. do rio Balse-
méo. N.» 1202 (cor). 6.8.1967. Det. C. Alves. Conf. M. Queirés.

Observagdes: Confirmamos ¢ nimero 2n = 80 determinado
por FERNANDES (1950) referente a exemplares portugueses colhi-
dos entre S. Bento da Porta Aberta e Covide (Serra do Gerés).
Este retsultado esti de acordo com a determinacdo de outros
autores, entre os quais JAGIELLO & MROR (1986-87), GATHOYE
& TyrExA (1989), JacELLo & al. (1989) e SEMERENKO (1989).
O nimero 2n =40 mencionado, igualmente, por diversos
autores, entre os quais LOVE & LOvE (1944), SkarLiNska & al.
(1957) e VAN LooN & DE JonNG (in Live, 1978), corresponderia
a D. fuchsii e D. saccifera (GATHOYE & TYTECA, 1989). Segundo
estes liltimos autores, o nimero cromossémico 2n = 60 atribuido
igualmente a D. maculata por alguns autores, entre os quais
GroLL (1965), VAUCHER (1966), VOTH & GREILHUBER (1980) e
AVERYANOV & al. (1982) corresponderia a plantas de origem
hibrida resultantes do cruzamento de D. maculata e D. fuchsii.

BIELIOGRAFIA:

LOVE, A. & LOVE, D. 1844 — Cyto-Taxonomical studies on boreal plants.
III. Some new chromosome numbers of scandinavian plants. Arch.
Bot. 81A(12): 1-22.

FERNANDES, A. 1950 — Sobre a cariologia de algumas plantas da Serra
do Gerés. Agron. Lusit. 12(4): 551-600.

SKALINSKA, M., BANACH-POGAN, E., Waswo, H. & al. 1957 — Further
studies in chromosome numbers of Polish angiosperms. Acta Soc.
Bot. Polon. 26(1): 215-245.

GROLL, M. 1965 — Fruchtansatz, Bestaubung und Merkmalsanalyse bei
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VAUCHER, C. 1966 — Contribution & I'étude cytologique du genre Dacty-
lorchis (Klinge) Vermeulen. Bull. Soc. Neuch. Sc. Nat. 89: 75-83.

VAN LooN, J. C. & JoNG, H. DE (in LOVE, 1978).
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VOTH, W. & GREILHUBER, J. 1980 — Zur Karyosystematik von Dactylorhiza
maculata s. 1. und ihrer Verbreitung, insbesondere in Niedertster-
reich. Linzer Biol. Beitr. 12(2): 415-468.
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Fig. 1. — Bisymbrium altissimum L. (2n = 14); Fig. 2. — Micropyrum
tenellum (L.) Link (2n=14); Fig. 3. — Dipsacus fullonum L. (2n=18):
Fig. 4. — Succisa pratensis Moench (2n = 20); Fig. 5. — Pterocepha-
lus diondrus (Lag.) Lag. (2n = 16); Fig. 6. — Dactylorhiza
maculata (L.) Soé (2n = 80). X 3000.
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~ DISTRIBUCION COROLOGICA
DEL GENERO ODONTITES EN LA PROVINCIA
DE GRANADA

ECOLOGIA Y FITOSOCIOLOGIA

M. LOPEZ GUADALUPE, ]J. M. LOSA QUINTANA,

A. M. NEGRILLO GALINDO & M. V. JIMENEZ ALOT
Depto. de Biologia Vegetal. Facultad de Farmacia, Universidad de Granada

Recibido el 22-XII-92.

RESUMEN

Se realiza un estudio de seis espécies del género Odontites, presentes
en la provincia de Granads. Indicamos su corologia ¥ su comportamiento
ecolégico y fitosociolégico

SUMARY

We have studied six species of genera Odonfifes are living in the
province of Granada. In this paper we indicated their corology and their
ecology and phitosociology also.

INTRODUCCION

L género Odontites, interesante taxon de la Familia Escrofu-

lariaceas, y del que la Flora Europea cita para Espafia
10 especies, se halla bien representada en Andalucia, y especial-
mente en la provincia de Granada, en donde hemos podido cons-
tatar la existéncia de 6 taxones, seglin se deduce del estudio que
hemos realizado de los pliegos existentes en los Herbarios de
las Facultades de Farmacia (GDA) y de Ciencias (GDAC) de
la Universidad de Granada, asi como de la consideracién y com-
probacién de numerosas citas bibliograficas y de nuestras propias
herborizaciones y trabajos personales.

[12s]
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DISPERSION COROLOGICA DEL GENERO ODONTITES

Se trata de unas plantas herbaceas, en su mayoria anuales,
dominando los biotipos terofiticos, y a veces camefiticos, con
frecuencia glanduloso-pubescentes; hojas generalmente enteras,
lineares, estrechas y casi sentadas; flores en espigas laxas, con
corolas bilabiadas, amarillas o rojas, de tubo generalmente largo
y saliente; cdpsula comprimida, obtusa y con numerosas semillas
fusiformes y estriadas.

Corol6gicamente estos taxones se encuentran y son caracteris-
ticos de la provincia Bética, abundando especialmente en los sectores
Nevadense, Malacitano-Almijarense y Albujarro-Gadorense. Ya
con menos frecuencia, y de manera mas dispersa y esporadica,
aparecen en la parte N.E. de la provincia granadina, en donde la
flora bética contacta y se entremezcla con la castellano-manchega.

Las especies que a continuacién vamos a estudiar, indicando
su corologia, ecologia y comportamiento fitosociolégico, son las
siguientes:

0. granatensis Boiss.

0. longiflora (Vahl) 'Webb.

0. purpurea (Desf.) G. Don fil

0. verna (Bellardi) Dumort subsp. serotina (Dumort) Corb.

0. viscosa (L.) Clairv. subsp. hispanica (Boiss. et Reuter)
Rothm.

0. viscosa L. subsp. viscosa

Odontites granatensis Boiss.

Planta anual de pequefia talla, no sobrepasa los 15-20 cm de
altura; hojas enteras, lanceoladas y agudas, ligeramente peloso-
viscosas; espigas flojas con flores pequefias rojizas.

Su dispersion corolégica dentro de la provincia de Granada
es muy puntual y localizada, circunscribiéndose solamente al sector
malacitano-almijarense (ladera N.O. de Sierra Nevada) en el
llamado Collado de las Sabinas (2000-2150 m de altitud).

Herbario GDA

Un solo pliego
Localidad: Giiejar-Sierra
(Collado de las Sabinas
308VG60
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Ecologia y fitosociologia

Su presencia es escasa, encontrandose principalmente en las
zonas aclaradas del matorral almohadillado de enebros y sabinas
que se desarrolla sobre suelos pedregosos calcareos. Suele crecer
al resguardo de los Juniperus sabina y hemisphaerica, y a veces
debajo de ellos, como proteccién contra el fuerte viento reinante
en estas altitudes.

Este tipo de vegetacién se incluye dentro de la «Serie orome-
diterrinea bética basdfila de la sabina rastrera» (Serie del pinar-
sabinar calcicola oromediterranea) Daphno oleoidis-Pineto sylves-

Odontites longiflora (Vahl) Webb

Planta anual glandulosa-pubescente, derecha, rigida, de 20-
30 ecm de altura, muy ramificada; hojas lineares enteras, espigas
terminales, alargadas y laxas, com flores casi sentadas de corola
amarillenta y tubo 3-4 veces més largo que el caliz.

Posee una corologia muy amplia dentro de la provincia, encon-
trandose practicamente en todos los sectores corolégicos, con
una amplia dispersién altitudinal, desde el Termomediterrianeo
hasta el Supra-superior e incluso el Oromediterrineo.

Herbario GDA Herbario GDAC

14 pliegos 9 pliegos

Localidades: Localidades:

— Cogollos Vega — El Dornajo (Sierra Nevada)
— Yegen (Cerro de la Cruz) — Sierra de Baza

— Busquitar — Sierra Elvira

— Fuente de la Bicha (Granada) — Sierra de la Alfaguara

— Generalife (Granada)

— Sacromonte (Granada)

— Cagil del Llano

— Carretera de Guadix, km 265

— La Sagra
— Piilpito de Canales
— Sierra de Alfacar

Ecologia y fitosociologia

Se presenta sobre suelos pedregosos calizos y dolomiticos,
ocupando preferentemente los lugares aclarados entre el matorral
heliéfilo montano.
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La hemos estudiado especialmente en la localidad de Sierra
Nevada denominada el Dornajo (sector malacitano-almijarense),
localidad que se caracteriza por marcar el transito entre los pisos
Supra y Oromediterrineo. La O. longiflora aparece con bastante
abundancia principalmente entre el «salviar» de Convolvulo-Lavan-
duletum lanatae (Orden Rosmarinetalia), si bien a veces se
insinfia entre el matorral almohadillado-espinoso del Festuco-
Astragaletum granatense (Orden Erinacetalia).

Este tipo de vegetacioén se incluye dentro de la «Serie supra-
mediterranea bética, basdfila, seco-subhiimeda de la encina»
Berberidio-Querceto rotundifoliae sigmetum.

Odontites purpurea (Desf.) G. Don fil.

Planta perenne, de 40-50 cm de altura, no viscosa, con hojas
lineares o casi lanceoladas, enterisimas; flores rojas con la corola
curva y con el labio superior truncado y estrechado en la base.
Se presenta con bastante frecuencia en el piso Termomedi-
tetrraneo, sobre suelos calizos, en los sectores alpujarro-gadorense
¥ malacitano-almijarense, casi siempre por debajo de los 1000 m
de altitud.

Herbario GDA Herbario GDAC

5 pliegos 3 pliegos
Localidades: Localidades:

— Pinos del Valle — Azud de Velez
— Almeijijar — Almufiécar

— Orgiva — Pinos del Valle
— Lanjarén

Ecologia y fitosociologia

Se presenta entre el matorral terméfilo degradado del Saturejo-
Cordothymion, sobre suelos pedregosos y roquedos calizos.

Es caracteristica de la asociacion Odontito-Thymetum baetici,
LOPEZ GUADALUPE & ESTEVE CHUECA, 1978 (Al. Saturejo-Corydo-
thymion, Or. Rosmarinetalia (Phlomidetalia purpureae), Cl. Ros-
marinetea officinalis). En las Sierras de Lijar y de la Contraviesa,
situadas en la margen izquierda del Rio Guadalfeo.

Este tipo de vegetacién se incluye dentro de la «Serie ter-
momediterrinea bética, baséfila, seca, de la encina» Smilaci-quer-
ceto rotundifoliae sigmetum.
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Odontites verna (Bellard) Dumort subsp. serotina (Dumort) Corb.

Planta anual, peloso-aspera, con tallos rectos de hasta 30-40 cm
y ramas abiertas y patentes; hojas sentadas, lanceolado-lineares;
flores en espigas unilaterales provistas de bréicteas algo mas
cortas que las flores; corola vellosa, rosado-purpiirea, con el
labio superior un poco concavo y truncado.

Se presenta muy escasa y circunscrita a las zonas himedas
de montana, en los sectores malacitano-almijarense y nevadense
de Sierra Nevada. entre los 1000-1500 m de altitud.

Herbario GDA

3 pliegos

Localidades:

— Quentar (Barranco del Polvorista)
— Rio Trevélez

— Acequia de Trevélez

Ecologia vy fitosociologia

Aparece en herbazales muy hiimedos de la Alianza Brachypo-
dion phoenicoidis (Or. Brachypodietalia, Cl. Festuco-Brometea)
proximos a rios, acequias y canales de riego de las zonas montanas.

Este tipo de vegetacién puede incluirse dentro de la «Serie
riparia meso-supramediterrinea del sauce de hoja estrecha [Salix
eleagnos Scop. subsp. angustifolia (Cariot) Rech. fil.].

Odontites viscosa (L.) Calirv. subsp. hispanica (Boiss et Reuter)
Rothm.

Planta anual, de 40-50 cm de alta, pubescente, viscoso-glan-
dulosa en la parte superior y hojas sentadas y estrechas; racimo
floral corto ¥ denso, con flores pedunculadas y bracteas empi-
zarradas; corola amarilla con el albio superior algo pestafioso.

Suele aparecer con relativa frecuencia en los pisos Meso-
mediterrineo horizonte superior y Supramediterrineo, y en los
sectores guadiciano-bacense, malacitano-almijarense y subbético.

f
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Herbario GDA Herbario GDAC

2 pliegos 5 pliegos

Localidades: 5 Localidades:

— Dehesa del Camarate — Sierra de Baza

— Lugros — Dehesa del Camarate

— Sierra de Alfacar
— Encinar de Sierra Elvira

Ecologia vy fitosociologia -

Se presenta en suelos calizos y a veces sobre esquistos meta-
morficos ultrabésticos, formando parte del matorral degradado
que ocupa los claros y bordes de los encinares montanos.

PEREZ RAYA, en su tesis doctoral (1987), la cita en la localidad
de Giiejar-Sierra (sector malacitano-almijarense de Sierra Nevada)
como compafiera en la Asociacién Helicotricho filifolii-Festucetum
scariosae, M. Parras, Peinado y Alcaraz, festucetosum elegantis
Pérez Raya (Al. Festucion scariosae, Or. Lygeo- Stxpetaha, ClL
Liygeo spartii-Stipetea tanacissimae).

Esta vegetacién constituye un «lastonar» de degradacion
del encinar supramediterraneo calizo. Serie: Berberidio-Querceto
rotundifoliae sigmentum.

Odontites viscosa L. subsp. viscosa

Planta perenne de hasta 30 em de altura, pubescente y muy
viscosa en la parte superior, con hojas sentadas y estrechas;
flores pedunculadas con corola amarilla, lampifia, mas larga que
el estilo.

Su presencia en la provincia de Granada es muy puntual y
loealizada, eircunscribiéndose solamente al sector nevadense de
Sierra Nevada, en la localidad denominada, Tajos Colorados de
Capileira, a 2550 m de altitud.

Herbario GDA

Un solo pliego

Localidad:

Tajos Colorados de Capileira
{Slerra Nevada) 308VF6997
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Ecologia y fitosociologia

Aparece en pequefias terreras y rellanos situados en cortados
y taludes terrosos, sobre suelos de micasquistos con abundantes
afloramientos de marmoles.

La vegetacién de estos lugares esta constituida por un
pequefio matorral almohadillado-espinoso, discontinuo, de Siderito-
Arenarietum pungentis (Ptilotrichion purpureae — Festucetalia
indigestae — Juncetea trifidi) presentando una facies rica en
elementos basicos.

Esta wvegetacion se incluye en la «Serie oromediterrianea
nevadense silicicola del enebro rastrero (Juniperus nana)s Genisto
baeticae-Junipereto nanae sigmetum.
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RESUMO

Depsidones sdo compostos quimicos produzidos exclusivamente por
liguenes, com dois fen6is condensados pela formagioe de uma banda. ester
na posigio 1 e 4' ¢ uma banda suplementar nas posigles 2 e 5. Uma hip6iese
muito comum e aceita, sugere que as depsidonas podem ser produzidas a
partir dos dépsides, que reduzem a reacgio de hidroxil-substituente C..
E que a banda éter pode ser enzimaticamente reduzida. Este facto & opostc
as ldeias de CULBERSON & EnIX que afirmam hipoteticamente sobre hidro-
xilagfio na posicio 5 nos dépsides seguido de uma migracdo acil e rearranjos
tipo «¢smiless. .
Na possibilidade de que as bandas éter forem hidrolizadas enzimatica-
mente por extratos de algumas espécles de liquens, esti de acordo com a
hip6tese de SaLA & SARGENT sobre o envolvimento anidrido phtdlico como
precursor das depsidonas. De acordo com este caminho biosintético as
bandas de é&ter devem ser produzidas antes da reacclo de esterificagio.

INTRODUCTION

EPSIDONES are unique compounds produced by lichens in
which two monoeyeclic phenols condense by formation of
as ester bond between 1 and 4' positions and a supplementary
ether bond between 2 and 5 positions. A commonly accepted
hypothesis suggests that depsidones could be produced from
depsides through a reducing reaction involving the hydroxyl-
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Complutense University. 28040 Madrid, Spain.

* Laboratério de Tecnologia Farmacéutica. Universidade Federal da
Paraiba. 88051-970 Jodo Pessoa-PB, Brasil
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substituted C,. However, ether bond cannot be enzymatically
reduced. This is in opposite to CULBERSON and ELix hypothesis
about a hydroxylation at 5 position in the depside followed by
acyl migration and smiles re-arrangement. The possibility that
the ether bond was hydrolyzed by enzymatic extracts from several
lichen species is in agreement with the hypothesis of SALA and
SARGENT about the involvement of a phtalie anhydride as precursor
of depsidones. According to this pathway, ether bond would be
produced before esterification reaction.

Hypothesis derived from biomimmetic organic syntesis

The origin of depsidones remains uncertain. Depsidones are
bicyclic phenolic componds, produced by lichens, in which the
linkage includes both ester and ether bonds. Ester bond is
achieved by depside hydrolases which esterify the free carboxyl
group in <A» rig with the 4’-hydroxyl substituent in «B» ring
(MosBacH, 1973). The existence of couples depside-depsidone in
the same lichen species, such as olivertoric-physodic acids in
Cetraria ciliaris (CULVERsON, 1964), indicates the possibility
that the depsidone was produced from its depside throuth a
dehydrogenase-catalyzing reaction forming an ether bond between
the two phenolic units (Fig. 1).

120" (P) KAP (F ) Hy
ﬂt'.- CDD'-RI' \ J [ R-COD

- |
0¥ E OXIDO-REDUCTASE Lo LJ

Fig. 1. — Hypothesis of depsidone biosynthesis from a depside procursor
through dehydrogenase reaction.

However, this hypothesis has two main problems. Firstly,
it is very rare for the pair depside-depisidone to occur in the
same lichen species (ELix et al., 1984; RoGERs, 1989). Secondly,
several attempts to cleave the ether linkage by the action of a
hypothetical oxido-reductase, coupled to NADH, HADPH or
FADH, failed.

To exaplain the occurrence of iso-structural depside-depsidone
pairs, ELIX et al. (1987) and CULBERSON & ELix (1989) suggested
that C-hydroxylation of a para-depside in the 5 position would
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be followed acyl migration and subsequent smiles rearrangement
of the meta-depside formed, to lead to the corresponding orcinol-
depsidones (Fig. 2). However, this implies that R. group in «B»

g

Fig. 2. — Hypothesis of CULBERSON & ELIX (1989) about the synthesis
of depsidones from depside precursors.

ring could be and hydrogen and, so, ether linkage might be
sensitive to enzymatic reduction. As above we say, this enzymatic
reduction fails by using the most common cofactors of oxido-
reductases.

Organic chemistry versus biological processes

Alternatively, SALA & SARGENT (1981) proposed that this
ether bond could be produced by de-halogenation of a phtalic
anhydride derivative, followed bys its coupling to a phenol and
intramolecular arrangements (Fig. 3). This proposal is explained

PM
0 &I\/ocm duﬂ ocH,
\.
CH, L : R i

Fig. 2. — Hypothesis about depsidone biosynthesis involving
a phtalic anhydride as precursor.

on the basis of several studies on organic synthesis of depsidones
isolated from Buellia canescens. Since dehalogenation can be
achieved by hydrolasis, the consequence would be that ether bond
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could be formed between two hydroxy-substituted carbons. So,
enzymatic hydrolysis rather than reduction could be the biological
process implied in the reversible breakage of the bond-defining
depsidones.

Recently, GARCIA-JUNCEDA & CamBOoN (1990) have been
found that Pseudevernia furfuracea produces a depsidone ether
hydrolase which is able to hydrolyze the ether bond of physodic
acid to produce 5-hydroxyolivetoric acid. Both enzyme and
product have been purified and characterized. The chemical
structure of 5'-hydroyolivetoric acid separates from physodic
acid in HPLC and both IR and mass spectra of the product, by
comparing them by those of physodic acid, show that ester bond
has not been affected by the enzime. In addition, physodic acid
is very resistant to acidic hydrolysis by hot sulfuric acid whereas
the product is not. Acidic hydrolysis of 5-hydroxyoliverotic acid
produced two well distinguishable peaks in HPLC, the polarity
of which is higher than that of the product before hydrolysis.
This implies that ester bond, the only one that lies the two
honocyclic unites in the product, is sensitive to acidic hy drolisis
and both units separate whereas they remain together after acid
treatment of physodic acid, since ether bond remains unaltered.
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RESUMO

A morfologia dos aparelhos estométicos em Selaginella breyneii, S. con-
voluta e 8. muscosa é descrita neste trabalho. As micréfilas laterais e
medianas sfo anfistomditicas em 8. breyneii; sio hipoestométicas em 8. con-
voluta e 8. muscosa. As espordfilas sio epistoméiticas nas trés espécies
estudadas. Os aparelhos estométicos sfio do tipo anomoeitico. As densidades
sdo de 04; 2,5 e 1,4 estdmatos por campo de 5 um? respectivamente em
Selaginella breyneii, 8. convoluta e 8. muscosa. As espiculas sfo frequentes
nas epldermes adaxiais das micréfilas laterais e medianas e frequentes nas
epidermes abaxiais das esporéfilas de 8. breyneii e 8. mucosa, sendo ausentes
em S. convoluta.

SUMMARY

In this paper the morphology of the stomata of Selaginella breyneii,
8. convoluta and 8. muscosa is described. Selaginella breyneii has anfisto-
motical microphylls, 8. convoluta and 8. muscosa have hypostomatical micro-
phylls. All species have anomocytic stomata. Stomatical densities by 5 pm®
are 0,4; 2,5 and 1,4 in 8. breyneii, 8. convoluta and 8. muscosa, respectivily.
The adaxial epldermis of the microphylls and the abaxial epidermis of the
sporophylls usually present spicules; in 8. convoluta they are lacking.

* Prof. Adjunto. Deplo. de Botinica — CCB/UFFPE — Av. Prof. Nélson
Chaves s/n, Cidade Universitiria. RECIFE — PE CEP. 50.739.
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INTRODUCAO

familia Selaginellaceae é representada por dois géneros:

Selaginella Beauv. e Selaginellites, género extinto, conhecido
no Carbonifero Superior, do qual sdo conhecidas cerca de 6 espe-
cies, segundo SMITH (1955).

Selaginella tem distribuicio cosmopolita, com cerca de 700
espécies e aproximadamente 270 na América Tropical, muitas
crescendo em florestas fmidas (TryoN & Tryon, 1982), Em
estudos sobre a distribuigio geografica para o Estado de Per-
nambuco, 10 espécies foram registradas (BARROs et al., 1988).

O género é representado por espécies terrestres, rupicolas
ou raramente epifitas; caule delgado, ramificado, rastejante ou
com ramos ascendentes; micréfilas (folhas diminutas com uma
tinica vénula) cerca de 0,5-10 mm de comprimento, dispostas em
espiral fechado ou quatro filas alternadas: duas maiores laterais
e duas medianas menores; esporofilas bem diferenciadas com
um esporangio largo nascido na regifio basal da epiderme adaxial,
formando estrobilos; heterosporada (o megasporingio normal-
mente na regido basal do estrdbilo, em geral com quatro macrés-
poros e 0 microsporingio, com muitos micrésporos); nimero de
cromossomos: n = 8, 9, 10, 12, 18, 96 e 2n = 14, 16, 18, 20, 24,
3€, 49-50, 60 (TryoN & TRyON, 1982).

Selaginella difere das demais Pteridofitas por apresentar
rizéforos e internamente no caule estruturas denominadas tra-
béculas (SMiTH, 1955).

O conhecimento sobre aparelhos estomAaticos sempre esteve
centrado em Angiospermas (METCALFE & CHALK, 1950), os pri-
meiros trabalhos referidos para a morfologia dos estbmatos em
Pteriddéfitas (Filicopsida) sio os de VAN CoTTHEM (1970, 19706
e 1973) onde foram encontrados tipos distintos dos padrdes des-
critos e receberam denominacGes especificas (Fig. 1).

Este trabalho tem como objectivo contribuir para o estudo
dos aparelhos estomaticos em Pteridofitas e fazer uma correlacio
dos ambientes de ocorréncia com os tipos dos estdmatos, sua
localizagdo na limina foliar e densidade em Selaginella breyneii
Spring et Char., 8. convoluta (Arnott) Spring e 8. muscosa Spring
(as duas primeiras espécies sio procedentes de mata e a fltima
de caatinga).
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Fig. 1. — Classificacio de esidmatos segundo VAN COTTHEM (1970a).

MATERIAL E METODOS

O material examinado encontra-se depositado no Herbario
Geraldo Mariz da Universidade Federal de Pernambuco/UFP —
Selaginella breyncii (031616), Selaginella convoluta (06034) e
Selaginela muscosa (08193).
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A pesquisa foi realizada no Laboratério de Criptégamos no
Departamento de Botdnica do Centro de Ciéncias Biol6gicas
da UFPE.

Foram isoladas micréfilas laterais, medianas e esporoéfilas;
utilizada a técnica de diafanizacfio segundo STRITTMATTER (1973),
modificada; preparadas ldminas semipermanentes (guardadas no
laminario do Mestrado de Botinica da Universidade Federal Rural
de Pernambuco/UFRPE).

Para a observacio dos estomatos foi utilizado microscépio
Optico com cAmara clara, através do qual foram realizadas
ilustracoes.

A classificacio dos tipos de estomatos foi feita de acordo
com VAN CoTTHEM (1970a e b). Para o estudo da densidade
estomética foi utilizada a metodologia de LABOURIAU et al. (1961)
com projecgdo de um reticulo da ldmina micrométrica, com con-

Fig. 2. — Selaginella breyneii Spring ex bhar 03616. A — Habito;
E — Micréfila lateral, 32 x; C.— Esporéfila, 32 %: D — Mieréfila

central, 32 x.




o

Fig. 3. — Selaginella covoluta (Arn.) Spring 06279. A — Aspecto geral
B — Micréfila, 32 x; C— Esporéfila, 32 x.

Fig. 4. — A-D — Belaginella muscosa. A — Aspecto geral; B — Micréfila
lateral, 32 X; C— Esporo6filo, 32 »; D — Micré6fila central, 32 X.
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tagem de 10 campos para cada material estudado (microdfilas
laterais), com o aumento de 100 X, através da cimara clara.

RESULTADOS E DISCUSSAO

Selaginella breyneii: as microfilas (laterais e medianas) sio
anfistomaticas, apresentam poucos estématos distribuidos ao longo
e préximos 4 vénula e sdo do tipo anomocitico; a densidade esto-
mitica é de 0,4 estomatos, por campo de 5pm?; as células epi-
dérmicas séo irregulares, com paredes celulares normalmente

Fig. 5 — Selaginella breyneii — estdmatos da micréfila lateral.
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onduladas, espiculas frequentes (mais na epiderme adaxial); as
esporofilas sio epistomaticas apresentando poucos estdmatos e
espiculas (estas ocorrem mais na epiderme adaxial) distribuidos
préximos a4 vénula e somente em um lado da limina foliar, estd-
matos anomociticos (Figs. 2, 5-8).

Selaginella convoluta: as micrdfilas (laterais e medianas) sio
hipoestomaticas, apresentam muitos estdmatos distribuidos em
quase toda limina (mais numerosos préximos & vénula e menos

Fig. 6. — Selaginella breyneii — estébmatos da micréfila mediana.

numerosos na margem, base e apice) e sdo do tipo anomocitico;
densidade estomatica de 2,5 estdmatos por campo de 5am?; as
células epidérmicas sdo irregulares com paredes celulares nor-
malmente retas, ndo apresentando espiculas; as esporédfilas sdo
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epistomaticas; a distribuicdo e o tipo dos estdmatos s@o os
mesmos das microfilas, mas sdo menos numerosos, nio apresen-
tando espiculas (Figs. 3, 9 a 11).

wmr g

|
¥

Fig. 11. — Selaginella convoluta — estdbmatos da espordfila.

Selaginella muscosa: as microfilas (laterais e medianas) séo
hipoestométicas, apresentam estdmatos distribuidos ao longo e
lateralmente (em 1 e 3 fileiras) & vénula, ausentes na base, no
épice e no cuspe apical da micréfila mediana e sdo do tipo ano-
mocitico; a densidade estomatica é de 1,4 estdbmatos por campo
de 5pm*; as células epidérmicas sdo irregulares com paredes
normalmente onduladas, espiculas distribuidas nas margens e
mais numerosas na epiderme adaxial; as espordfilas sdo episto-
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maticas; espiculas distribuidas nas margens da lamina foliar

e ocorrendo mais na epiderme abaxial (Figs. 4, 12 a 14).
Foram observadas ocorréncias de aparelhos estoméiticos e

espiculas mais frequentes em determinadas Areas da epiderme

|

Fig. 12. — Selaginellea muscosa — estdmatos da matéria lateral.

foliar. Segundo VAN CorTHEM, 1970, a distribuiciio dos estomatos
pode ser numerosa em certas partes da lamina foliar e comple-
tamente ausente em outras. Fatores ecologicos, como umidade,
posicdo da folha no caule e vento, podem influenciar esta distri-
buicdo irregular.

O nlimero de estdmatos por unidade de area aumenta quando
as condigfes sdo mais xerofiticas, para permitir uma troca gasosa




150 Iva Barros, Eliana Mancilha, Katia dos Santos, Patricia Sd

mais eficiente nos periodos em que a umidade relativa é alta,
quando o perigo de desidratacio excessiva é minimo (LLERAS,
1977) esta afirmaciio esti de acordo com os resultados apre-
sentados.

wng

Fig. 13. — Selaginella muscosa — estbmatos da micréfila mediana.

Segundo LLERAS (1977a e b) o aparelho estomético do tipo
anomocitico € muito frequente, estid presente em 85 géneros estu-
dados, ndo estando presente em Marattiaceae Loxsomaceae ou
Davalliaceae e, nas Polypodiaceae, s6 nos fetos Gramniticos.
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Fig. 14. — Selaginella muscosa — estdmatos da espordfila.

CONCLUSOES

A distribuicio dos estématos e espiculas nas mieréfilas
(laterais e medianas) é semelhante na mesma espécie, mas é
diferente entre espécies; quanto as espordfilas, a distribuicio é
semelhante entre as espécies. As esporéfilas diferem das miecrs-
filas da mesma espécie pela ocorréncia dos estématots e espiculas
na epiderme foliar.
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O nGmero de espiculas é significativo nas epidermes que
recebem maior incidéncia de raios solares (adaxial em microéfilas
e abaxial em esporodfilas) indicando protecio quanto a perda
excessiva de dgua. A auséncia de espiculas na epiderme adaxial
da 8. convoluta pode ser justificada pela falta de estdmatos, por-
tanto sem espacos intercelulares, o risco de desidratagio diminui.

Segundo o trabalho realizado com essas 3 espécies de Sela-
ginella, observamos que a densidade estomatica varia em relacéo
ao ambiente, guanto mais xerofiticas as condigbes, maior a fre-
quéncia estomética por unidade de area. Sendo Selaginella con-
voluta (caatinga) a espécie com maior densidade estomética.

O tipo estomético nio varia em relacio ao meio, portanto
& de grande valor taxonémico.
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SUMMARY

Variation in fibres and wvessel elements of the secondary xylem of
Delonix regia has been investigated by light microscopy. This work clearly
establishes inter-positional variation in the dimenslons, particularly of the
fibres both axially and radially. Generally, the lengest and widest fibres
are recorded at the breast height of 1.30 m from the base of the plant. The
widest but shortest fibres occur towards the pith while the thinnest but
longest fibres are found towards the periphery, The widest and longest
vessels are also found at the breast height of 1.30m from the base of
the plant. The importance of these variable characters in the taxonomy of
the taxon is discussed.

INTRODUCTION

Delonix regia (Boj. ex Hook.) Raf. is a common ornamental
plant known in West Africa as «Flame of the Forest» or «Flam-
boyant» but now subspontaneous in many localities (HUTCHINSON
& DavzieL, 1954). The plant is a widely grown decorative tree
and a native of Madagascar but now grown in all parts of the
tropics. The leaves are compound bipinnate with small and
feathery leaflets. Flowers are bright scarlet mixed with yellow
in coulour, and comprise of 10 stamens with long, red filaments
(IRVINE, 1961). Timber obtained from this plant is reported to
be fairly resistant to moisture and insects. Also, the stem exudes
yellow or reddish-brown latex which is a source of watersoluble
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gum (IRVINE, 1961). Furthermore, the bark of the stem is reputed
for its medicinal purposes in Indo-China (BURKILL, 1935).

Studies in the cell dimensions of wood particularly the fibres
and vessel elements have shown that the cells vary in their dimen-
sions with respect to their positions in the plant. The works
of HARTIG, STAUFFER, as well as, PRITCHARD & BAILEY (cf.
DINwoOODIE, 1961) lay credence to this fact. In some of the species
studied by them, they observed a progressive decrease in wood
fibre length with increase in height of the plant from the base
of the trunk to the apex. BiSSET & DADSWELL (1949) showed that
fibres increase in lenght from the centre of the trunk outwards
within one tree of Eucalyptus regnans F. V. M.

In both gymnosperms and angiosperms, BISSET & DADSWELL
(1950) also found the length of the elongated types of cells, such
as tracheids and fibres, increases from the first formed early
wood to the last formed late wood. PHILIPSON & BUTTERFIELD
(1967) stated that the shorter elements found at the top of the
tree occur as a result of the trend of horizontal length variation
from cambium to periderm which varies in the vertical direction
to such an extent that a reduction in cell length occured along
with enhanced radial growth. The aim of this work, therefore,
is to investigate the variation which occurs in the dimension of
fibres and vessel elements, radially and axially in D. regia, as
a contribution to the taxonomy of the species.

MATERIALS AND METHOD

A large tree of D. regia was felled at the Obafemi Awolowo
University, Ile-Ife, Nigeria, by cutting it at ground level and the
stem marked at intervals of 0.20m, 1.30 m and 2.60 m (breast
height), and 3.00 m, 3.60 m, 410 m and 440 m from the ground
level on the bole towards the highest branch. Wood discs of
about 7.50 em thick were sliced-off from these marked points and
used to determine the radial variation in the cell dimensions.
The discs were marked at three points, viz. 1.50 cm, 3.50 cm and
5.50 cm, from the periphery towards the pith. Pieces of wood
were chipped off from these points, cut into thin slices and
macerated in SCHULTZE's fluid [2 9% Potassium trioxonitrate (V)
dissolved in concentrated trioxonitrate (V) acid]. For the mace-
ration technique, the materials were placed in glass vials and




Variation in fibres and vessel elements of Delonix regia 155

the macerating liquid added and the set-up were kept in the
fume chamber in the laboratory.

Pieces of wood were also taken from other marked points
and macerated so as to determine variation along the height
of the stem. After about 45 minutes, the materials were removed
from the macerating liquid, washed thoroughly in several changes
of distilled water and stored in 70 % ethanol. For cell measu-
rements, small pieces of macerated wood were stained in Toluidine
blue and mounted in 25% glycerol. For each sample, 50 wood
fibres and 20 vessel elements were chosen randomly and measured
using a micrometer eye-piece. For each quantitative character,
the mean, standard deviation and standard error were determined.

RESULTS AND DISCUSSION

The results obtained from the method of investigation reveal
a number of interesting features. Fibre size and cellwall thickness
vary considerably through the entire plant. At point 1.50 em
from the periphery, the longest fibre of 1121.90 ym is recorded
at point B, which is 1.30 m from the base of the plant (Fig. 1).
But the shortest fibre of 924.50 ym occurs at point D, which is
3.00 m from the base (Table 1). Similar results are obtained at
point 3.50 cm from the periphery as the longest and shortest
fibres of 1069.40 ym and 855.40 pm respectively occur at points B
and D. However, at point 5.50 cm from the periphery, the longest
fibre of 1060.80 ym occurs at point B but the shortest fibre of
716.20 ym is recorded at point E (Table 1).

At point 1.50em from the periphery, the widest fibre of
33.40 pm occur at point B while the smallest fibre of 23.90 um
occurs at point E (Table 1). Similarly, at point 3.50 em from
the periphery, the widest and the narrowest fibres of 33.40 ym
and 23.40 um respectively occur at points B and E. However, at
point 5.50 cm from the periphery, the widest fibre of 37.00 um
occurs at point B while the narrowest fibre of 25.20 pm occurs
at point D (Table 1). At point 1.50 cm from the periphery, the
thickest fibre wall of T7.50 um occurs at point C while the
thinnest fibre of 5.50 um is recorded at point B (Table 1). At
point 3.50 cm from the periphery, the thickest wall of 7.30 pm
is recorded at point F while the thinnest 5.50 um oceurs at point G.
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At point 5.50 em from the periphery, the thinnest wall of 6.20 um
occurs at point G while the thickest wall of 7.50 ym is recorded
at point F (Table 1).

C(2.60m)

B(1.30m)

A(0.20m)

0.50m

Fig. 1.— Semi-diagramatic sketch of D. regia showing
the different sampling points on the stem
and branches.

The size of vessels also vary considerably at the different
points examined. The variation recorded is from 251.60 ym at
point B to 148.80 um recorded at point D. Similarly, the width
varies from 28.20 ym at point D to 98.50 pm at point B (Table 2).
It would be observed that the fibre length decreases from the
base of the plant upwards to the top. This is in conformity with
the proposition of PHILIPSON & BUTTERFIELD (1967). They
attributed this to changes that occur in the cambium leading
to the formation of the periderm. Also, this is in agreement
with the suggestion of BisseT & DADSWELL (1950) that elongated
types of cells increase in length from the first formed early
wood (those at the periphery) to the last formed late wood.
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The concentration of the longest and widest fibres at the
breast (1.30m) may not be unconnected with the burden of
the load of the vegetative and floral parts shouldered by that
portion of the plant. However, the age of a tree as in D. regia
is likely to influence the dimensions and general structure of

TABLE 2
Variation in vessel sizes

Height from plant Mean vessel size T STD error (em)
base (metres) Lengih Width
G (4.40) 154.20 = 15.20 46.60 = 4.20
F (4.10) 153.10 = 12.30 35.00 = 2.00
E (3.60) 168.30 = 16.30 69.20 = 11.50
D (3.00) 148.80 = 21.60 2820 = 2.40
C (2.60) 163.70 = 10.90 39.70 = 1.90
B (1.30) 251.60 =+ 19.90 98.50 = 17.00
A (0.20) 203.70 = 21.60 60.40 = 11.70

the individual elements in the tree. This work has clearly esta-
blished interpositional variation in the dimensions particularly
of the fibres both axially and radially. Variation in fibre length
and width along the tree axially and radailly is generally accepted
to be connected with the changes in size of the fusiform initials
of the cambium (DiNwoobDIE, 1961). This is because the secondary
xylem is always affected by the irregular activity of the cambium,
a factor which is in itself dictated by season.
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SUMARIO

Foram observadas as formas de reproducio sexuada e as células iniciais
de Cocconeis placeniula Ehr. e de Amphora veneta Kutz. em populagdes
diatomoldgicas naturais recolhidas em Murta, uma das estagBes de amos-
tragem do Rio Cértima.

Para além das duas espécies referidas, na comunidade diatomocl6gica
natural, dominava ainda uma outra espécie, Achnanthes hungarica Grun.

Os auxdsporos de Cocconeis placentuln bastante mais numercsos do
que os de Amphorae veneta, sio largamente elipticos e revestidos por uma
espessa camada mucilaginosa. A ornamentacfio frutular da célula inicial é
muito diferente da das células vegetativas. Nela, ambas as valvas sfo
arrafideas e diferentemente ornamentadas.

Os auxésporcs de Amphora venefa, longamente elipticos, apresentam
um ténue e fino revestimento mucilaginoso e as células iniciais possuem
uma friastula cuja ornamentacfio é muito semelhante & das células vege-
tativas, excepto na Area central

ABSTRACT

Sexual reproductive stages and initial cells of Cocconeis placentula Ehr.
and Amphora veneta KoBtz. were observed in natural diatomic population.
The samples were taken from Murta, one of the sampling loeals on
Cértima river.

Achnanthes hungarica Grun. is another specie that is dominant in
natural community.

The auxospores of Cocconeis placentule were more abundant than those
of Amphora veneta. They are largely elliptic and they are covered by a
thick mucilaginons layer.
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The initial cell ornamentation is very different from the wvegetative
cells. The valves of initial cells are both araphids but with different valvar
ornamentation.

The Amphora veneta auxospore are extensively elliptic and covered by
a thin muecilaginous wall of polysacharide material. The ornamentation of
both, the initial and the vegetative cells is very similar, but the central area
ornamentation is quite distinct.

INTRODUCAO

OMO consequéncia do trabalho de investigacio que temos

vindo a efectuar sobre a ecologia das Diatomaceas da regido
Centro-Litoral de Portugal, temos observado, com relativa fre-
quéncia, a divisdo celular vegetativa destas Algas.

O trabalho de rotina tem-nos permitido analisar numerosas
formas de reproducio assexuada de diversificadas espécies, nomea-
damente de Achnanthes hungarica Grunow, Achnanthes lanceolata
de Brébisson, Achnanthes saxonica Krasske, Caloneis bacillum
(Grun.) Mereschkowsky, Peronia fibula (de Brébisson & Arnott)
Ross, Rhoicosphenia curvata (Kutz.) Grunow, etc.

Contrastando com a frequéncia e a quase «vulgaridade» com
que examinamos este tipo de reproducio, a reproducdo sexuada
das Diatoméceas nunca tinha por nés sido observada a ndo ser
em Melosira varians C. A. Agardh.

Uma amostra, particularmente rica em Cocconeis placentula,
Amphora veneta e Achnanthes hungarica, deu-nos a rara opor-
tunidade de conhecer as formas de reproducfo sexuada destas
espécies, em populacdes naturais.

Como é do conhecimento geral, a reproducio das Diatomaceas
faz-se fundamentalmente por reproducéo celular vegetativa. Este
processo leva, a uma gradual reducio do tamanho celular, uma
vez que, as novas valvas (hipovalvas) sfo sempre formadas por
dentro das valvas maternas herdadas (CRAWFORD, 1981; MIizuno,
1987).

Segundo MANN (1984), quando as dimensdes das frustulas
atingem dimensGes que se encontram dentro de determinados
limites minimos, varidveis de espécie para espécie, ocorrem trans-
formacdes fisiolégicas que levam a célula a <produzir» gimetas.

As condigbes ambientais que induzem as células vegetativas
a transformarem-se em potenciais gametingios sdo, particular-
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mente, no caso das Pennales, desconhecidas para a maior parte
das espécies (DREBES, 1977).

Apés alguns anos de estudo de populacbes naturais e de
andlise dos mais relevantes e comuns pardmetros fisico-quimicos
ambientais, acreditamos, que os factores responsiveis por aquela
indugéo, sejam, néo s6, de natureza biética (associacoes especificas
definidas, etc.) mas dominantemente de natureza fisica (foto-
periodo, incidéncia luminosa, temperatura, ete.).

Neste trabalho referimos alguns aspectos relacionados com
a formacéo do zigoto (auxdsporo), das valvas iniciais e das valvas
secundirias das espécies Cocconeis placentula e Amphora veneta.

MATERIAL E METODOS

As colheitas foram feitas em Murta, rio Cértima (RmNo &
GmL, 1987), respectivamente nos dias 13 e 10 de Setembro de
1989 e 1990. '

As Diatoméiceas epifitas foram colhidas, por espremedura
do rizobentos da margem direita. Na colheita das Diatoméceas
potamoplancténicas foi utilizada uma rede de plancton, em nylon,
de 25, de malha.

Para o estudo da comunidade diatomolégica usimos prepa-
racdes definitivas obtidas por incineraciio. Esta, é efectuada sobre
uma placa polida de ferro fundido, aquecida ao rubro, durante
45 minutos. As lamelas, contendo o material biolégico, sdo colo-
cadas sobre a placa depois de secas & temperatura ambiente.

Estas preparacdes, que ndo desagregam as colénias nem
ocasionam a desarticulagido das valvas, sdo particularmente favo-
raveis a este tipo de observacdes.

O estudo morfolégico das valvas iniciais de Cocconeis pla-
centula e de Amphora veneta foi fundamentalmente feito usando
material incinerado. As células gameténgiais e os auxésporos
foram dominantemente observados e estudados em material nio
tratado conservado com formol a 5.

Todas as observacdes foram feitas num microsedpio
LABORLUX S equipado com uma objectiva NPL FLUOTAR
100 X e com uma cémara fotogréifica WILD MPS 52 e um expo-
simetro automético WILD MPS 48,
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A determinacio dos mais relevantes parimetros fisico-
-quimicos ambientais também foi efectuada mas, os resultados
obtidos serdo oportunamente publicados.

RESULTADOS E DISCUSSAOQ

Ambas as espécies estudadas sio alogAmicas (GEITLER, 1973)
e o par de células vegetativas, que funcionam como gameténgios,
coloca-se adjacentemente ou com ligeira obliquidade, produzindo
depois um nitido invélucro mucilaginoso, que é muito mais
espesso em C. placentula do que em A. veneta.

As duas células vegetativas conjugantes sdo, em ambos o0s
casos, e tanto quanto pudemos observar, no material conservado,
de tamanhos diferentes (Fotos n.>s 1 e 2) sendo uma delas sempre
bastante maior que a outra.

Ambas as espécies originam por plasmogamia e cariogamia
dos dois gametas um f{inico zigoto (auxdsporo) que sofre expansdo
(RounD, 1990), se torna livre (sem associacio as tecas game-
tangiais) e predominantemente epifitico embora também possa ser
potamoplancténico.

Nio temos a certeza, porque ndao observimos o material
vivo, nem efectuAmos os necessarios estudos citolégicos, em cul-
turas, se os zigotos sio formados segundo a variante do tipo Ib2
ou Ial da nomenclatura de GEITLER (1973).

Formacio do auxésporo e morfologia da fristula inicial
em Cocconeis placentula

Da observacdo efectuada, em material conservado, parece
poder inferir-se que o zigoto (Foto n.° 3) se forma no interior
de uma das frastulas gametingiais apés a parcial desarticulacao
das suas valvas.

Este, depois de libertar-se das valvas da fristula gametangial,
sofre uma expansdo bipolar e torna-se largamente eliptico, de
contornos simétricos ou assimétricos, evidenciando, neste tltimo
caso, uma maior convexidade de um dos lados (Fotos n.>* 4 e 5).
O auxésporo expandido pode atingir dimensGes da ordem dos
50 X 17,5 p.

A construcido da frastula inicial comeca com a formacdo da
epivalva que é muito menos convexa que a hipovalva. A epivalva

———t T
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apresenta-se ornamentada por estrias pontuadas, que sendo quase
paralelas na 4rea central se tornam convergentes para os polos
(Foto n.® 6). O pseudorrafe, bem definido, pode ser rectilineo
(Foto n.° T7), tal como o das células vegetativas, ou apresentar
um trajecto sigmoide (Foto n.® 8). Os bordos valvares do manto
sdo espessos e possuem uma ornamentacdo constituida por linhas
pontuadas paralelas.

As cinturas conectivas nio sdo observéiveis em microscopia
Optica; elas estdo somente demarcadas, na zona de contiguidade
das duas valvas, por uma muito estreita area hialina (Foto n.® 9).

A hipovalva, muito mais acentuadamente convexa que a
epivalva, é ornamentada no bordo valvar por linhas pontuadas
paralelas (ou aproximadamente paralelas) que se prolongam pelo
bordo da 4rea valvar (Foto n.° 10). Perto da area axial, as linhas
ornamentais tornam-se convergentes mas distribuem-se de modo
irregular. Na hipovalva inicial (Foto n.” 11) ndo existem rafe
nem pseudorrafe definidos.

As dimensdes das 30 fristulas iniciais observadas variaram
entre 50,0 X 21,21 e 41,5 X 26,5 p. O tamanho médio das fris-
tulas iniciais é de 44,2 X 24,0 p.

As segundas fristulas, formadas por divisdo celular vege-
tativa da célula inicial (Feoto n.© 12), possuem as caracteristicas
das células vegetativas normais, isto é, a hipovalva ja apresenta
rafe definido (Fotos n.>s 13-16).

Formagdo do auxdésporo e morfologia da fristula inicial
em Amphora veneta

O estudo efectuado sobre material conservado tornou evidente
que os gimetas se libertam das duas fristulas gametangiais
(Foto n.° 17), que entretanto se destacam da camada orgénica
envolvente (Foto n.° 18).

Por expansdo bipolar, o zigoto formado pela fusio dos dois
gAmetas, torna-se longamente elitptico mas com duas pronun-
ciadas convexidades centrais. )

As duas valvas da friistula inicial parecem nao serem formadas
em simultdneo; tanto quanto pudemos observar, ocorre primeiro
a formacgdo de uma das valvas e s6 depois desta concluida, se
inicia a construcdo da outra (Foto n.° 19).
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A ornamentagido das valvas iniciais, pouco definivel ao
microscopico Optico, é constituida por estrias que resultam da
contiguidade de pontos muito proximos uns dos outros.

Para além das dimensdes, a principal diferenca existente
entre a frastula inicial e a fristula das células vegetativas reside
na ornamentagio da area central. Na fristula inicial as estrias
ornamentais da area central sdo tdo espassadas e tdo robustas
quanto as dos polos.

As dimensdes médias das valvas iniciais sio da ordem dos
36,5 X 12,5 u; algumas formas maiores podem atingir as dimensdes
de 41,0 X 15,0 p.

DISCUSSAO

Consoante as racas de Cocconeis placentula, o auxdosporo
(zigoto) pode formar-se por isogamia, anisogamia ou ainda por
partenogenese (GEITLER, 1982 in RouNnD, 1990).

Todo o estudo efectuado parece indicar que a raca que cons-
titue a populacdo natural recolhida, seja anisogimica, como acon-
tece com a var. pseudolineata (GEITLER, 1930). Esta nossa afir-
macdo baseada apenas na observacdo do zigoto ndo expandido,
mas sempre incluido no interior de uma das friistulas gametan-
giais, necessita ainda de ser confirmada por estudos citolégicos
a realizar, quer em populagdes naturais quer em culturas labo-
ratoriais.

As valvas das fristulas iniciais sdo arrafideas; enquanto
a epivalva possui, para além, de um nitido pseudorrafe igual ao
das células vegetativas, um a vérios fragmentos de pseudorrafes
contorcidos, a hipovalva apresenta apenas, e somente em alguns
casos, um pseudorrafe contorcido e muito mal definido.

Estas caracteristicas da hipovalva inicial de Cocconeis pla-
centula sado nitidamente diferentes das de Cocconeis placentula
var. pseudolineata Geitler que, se conhece, apresentar um pseu-
dorrafe direito e bem definido (GEITLER, 1958a in MANN, 1984).
A epivalva inicial, da espécie estudada, também é diferente da
de Cocconeis pediculus Ehrenb., visto, esta tltima, apresentar
dois ou mais pseudorrafes contorcidos (MANN, 1984).

As valvas com rafe sfo originadas unicamente apés divisdo
celular vegetativa da célula inicial contrariamente ao que se

—
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observa, em geral, no género Achnanthes (MANN, 1984) onde
uma das valvas da fristula inicial possue sempre rafe.

Sobre a formagio do auxdsporo em Amphora veneta apenas
podemos adiantar que ele parece resultar de uma unido isogimica,
apés as duas células gametangiais se terem libertado das fritulas.
Nio sendo do nosso conhecimento, qualquer estudo deste tipo
efectuado no género Amphora, é absolutamente indispensivel a
realizacdo de estudos citolégicos- em populagbes naturais ou em
culturas laboratoriais que possibilitem observaces mais con-
clusivas e, se possivel, definitivas.

Do estudo ecolégico que temos vindo a efectuar sobre estas
duas espécies pudemos perceber que tém uma actividade de
auxosporulacdo bem sincronizada. Esta ocorre dominantemente
durante 0 més de Setembro mas as valvas iniciais s6 podem ser
detectadas na populacio apenas durante uma semana. Como a
quantidade de aux6poros é muito variivel de ano para ano, e é
em geral muito pequena, em 1991 nio detectimos nas populacdes
naturais nenhumas formas auxosporangiais que nos permitissem
concluir e confirmar, como desejivamos, as nossas observacdes.
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ESTAMFPA I

Foto 1— Células vegetativas conjugantes de Cocconeis placentula.

Foto 2 — Células vegetativas conjugantes de Amphora veneta jA
revestidas por um invéluero muecilaginoso.

Foto 3 —Zigoto formado no interior de uma fristula gametangial
de Cocconeis placentula. Valvas jA desarticuladas.

Foto 4 — Expansio bipolar simétrica do auxdsporo de Cocconeis
placentula.

Foto 5 — Expansio bipolar assimétrica do zigoto de Cocconeis pla-
centula.

Foto 68— Epivalva da fristula inicial de Cocconeis placentula. Na
drea axial observa-se um mal definido pseudorrafe.

Escala 10 .
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ESTAMPA 1T

Foto T e 8 —Epivalva da fristula inicial de Cocconeis placentula
evidenciando um pseudorrafe rectilineo (7) ou sigmoide
(8). Note-se o fragmento de pseudorrafe e as estrias a
ele associadas (seta) na foto 7.

Foto 9-- Hipovalva acentuadamente convexa de Cocconeis placen-
tula. Entre as duas valvas nio & possivel observar cin-
turas conectivas (seta).

Foto 10 — Estrias ornamentais do bordo valvar da hipovalva de
Cocconeis placentula.

Foto 11 — Ornamentacio desordenada na é4rea axial da hipovalva
Cocconeis placentula. ;

Foto 12 — Fristulas secundirias de Coceconeis placentula originadas
por divisio celular vegetativa da célula inicial. A hipo-
valva de cada fristula secunddria possue as caracteris-
ticas da espécie, apresenta rafe.

Escala 10p.
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Foto

Foto

Foto

Foto

Foto

Foto

13 e 14 — Epivalva e hipovalva de uma das frustulas secunda-
rias de Cocconeis placeniula originada a partir de uma

EsTAMPA III

determinada célula inicial.

15 e 16 — Hipovalva e epivalva da outra das fristulas secun
dérias de Cocconeis placentula originada a partir da
mesma célula inicial anteriormente referenciada.

17 — Gametas de Amphora veneta jai libertos da fristula game-

tangial.

18 — Valva da fristula gametangial de Amphora veneta des-

tacando-se da camada orgfnica envolvente.

19 — Formacfo de uma das valvas da fristula inicial de Am-

phora veneta.

20 — Frastula inicial de Amphora veneta. Note-se a convexi-
dade da Area central e a ornamentacfio valvar (seta).

Escala 10 p.
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ABSTRACT

This is a supplement to our previous lists (M. FATIMA SANTOS & J. F.
MESQUITA, 1986 and M. FATIMA SANTOS, 1888). New 194 faxc are added to
our «Algotecar» and some corrections to names are introduced.

1 — INTRODUCTION

INCE the publication of the latter list (M. FATIMA SANTOS,
1988) we have been incorporated into our «Algoteca» (ACOI)
194 new taxa distributed by 4 Divisions, 7 Classes, 17 Orders
and 102 genres. A great part of these cultures have been collected,
isolated and identified during the last four years. The majority
of those faxa are belonging to our phycological flora; some of
them were collected in others countries.

Unfortunately the cultures now presented are still contami-
nated by bacteriae and other nonalgal organisms. Specification
for culture conditions and media preparations are the same as
nreviously published.
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2.2. — LIST
Algae received by exchange and included in ACOI
Bfence Nama of the tazon m‘:::]‘.':‘ Origin
RHODOPHYCEAE
1351.1 Bangia atropurpurea (Roth) Agardh T+5 SAG
CHRYSOPHYCEAE
T Chrysowaernella hieroglyphica (Waern) Gayral
et Lepailleur ES/TII CAEN
9 Nematochrysopsis roscoffensis Chadefaud ES/TII CAEN
119.79 Phaeothamnion sp. Lagerheim T SAG
128.79 Ruttnera spectabilis Geitler 6 SAG
I PRYMNESIOPHYCEAE
1T Chrysotila lamellosa Anaud ES/TIL CAEN
5.83 Corcontochrysis ncetivaga Kalina 7 SAG
844.1 Cricosphaera carterae (Braarud & Fagerland)
Braarud (] SAG
2167 Cricosphaera carterae (Braarud & Fagerland)
Braarud ES UTEX
50 Platychrysis piennari Gayral et Fresuel ES/TII CAEN
45 Prymnesium parvum Carter ES/TII CAEN
995 Prymnesium parvum Carter ES UTEX
XANTHOPHYCEAE
805.2 Botrydium cystosum Vischer 1b SAG
48.84 Chloridella neglecta Pascher et Geitler " SAG
| B36.84 Chlorobotrys regularis (West) Bohlin 1 SAG
| 8121 Chlorocloster engadinensis Vischer ib SAG
835.1 Heterococcus brevicellularis Vischer 1b SAG
848.1 Monodus subterraneus Petersen 1b SAG
8.83 Monodus unipapilla Reisigl X SAG
850.1 Neprodiella brevis Vischer 1 SAG
11.85 Pseudostaurastrum enorme (Ralfs) Chodat 7 SAG
CHLOROMONADOPHYCEAE
1195.1 Vacuolaria virescens Cienkowski 7 SAG
EUGLENOPHYCEAE
1261.5 Phacus pusillus Lemmermann 3b SAG
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Reference MName of the tazon Origin

Culture
medium

CHLOROFPHYCEAE

211 Chlorella vulgaris Beijerinck Le C.C.A.P.
Chlorella vulgaris Beijerinck Le C.B.8.C
16.85 Chlorochytrium lemnae Colm 1 SAG
110.80 Coleochaete scutata Brébisson 1 SAG
12.86 Dictyochloropsis symbiontica Tschermak-Woess

var. pauciautostoporica Tschermak-Woess 1 SAG
418.1 Draparnaldia plumosa (Vaucher) Agardh 1 SAG
13.86 Dunaliella tertiolecta Butcher 14 SAG
B1821 Fritachiella tuberosa Iyengar Licol UTEX
Hyalotheca dissiliens (Smith) Brébisson We U. F. 8. Carlos (Brasil)
B515 Hydrodictyon reticulatum (L.) Lagerheim S2T2 UTEX
482 Klebsormidium subtilissimum (Rabenh.) Silva,
Mattox et Blackwell Licol UTEX
575.1a Oedogonium ecardiacum Wittrock 1 SAG
53.80 Scnedesmus subspicatus Chodat T SAG
86.81 Scnedesmus subspicatus Chodat T SAG
Spondylosium pandoriforme (Heim.) Teiling We . F. 8. Carlos (Brasil)
41.85 Tetraselmis striata Butcher 6 SAG

8 — AMENDMENTS TO THE PREVIOUS LISTS
8.1. — Corrections to some determinations

176 — Instead of Closterium gracile Breb. must be Cl. limne-
ticum Lemn.

199 — Instead of Staurastrum apiculatum Bréb. must be Stau-
rodesmus dejectus (Bréb.) Teiling var. apiculatum
(Bréb.) Teiling.

178 — Instead of Scenedesmus arcuatus Lemm. must be Se. ar-
cuatus Lemn. var. platydiscus G. M. Smith.

318 — Instead of Scenedesmus opoliensis P. Richt. var. mono-
nensis Chodat. must be Sc. maximus (W. & G. S. West)
Chodat.

10 — Instead of Scenedesmus quadrispina Chodat must be
8c. armatus (Chodat) Chodat.

179 — Instead of Scenedesmus spinosus Chodat. must be Sc. te-
nuisping Chodat.
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3.2. — Nomenclatural modification (according to Hinddk, 1990)

118 — Scenedesmus acutiformis Schroder is transfered to
Enallax acutiformis (Schroder) Hindak.

207, 260, 317 — Scenedesmus acutus Meyen is transfered to
Sc. obliguus (Turpin) Kiitzing.

259 — Scenedesmus costatus Schmidle is transfered to Enallax
costatus (Schmidle) Pascher.

1, 232 — Scenedesmus oahuensis' (Lemm.) G. S. Smith is trans-
fered to Sc. Nagellii Brébisson.

235 — Enallax coelastroides (Bohl.) Skuja is transfered to
Enallax costatus (Schmidle) Pascher,

3.3. — Recovering of culture extinct Algae

489 — Chaetopeltis orbicularis (will replace the culture with
the number 100).

354 — Cosmarinum subcrenattum (will replace the culture
with the number 116).
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RESUMO

Sdo citados 22 taxdes de diverso interesse corolégico para a Galiza
dos quais 5 taxdes sfo citados pela primeira vez para este territério: Clistus X
cyprius Lam., Escallonia macrantha Hooker & Arnott in Hooker, Ouwxalis
articulata Savignay in Lam., Senecio petasites (Sisms) DC. e Silene mus-
cipula L.

ABSTRACT

22 taxa of varied corologic interest a rementioned here, among them
5 species not previously cited from this territory: Cistus X cyprius Lam.,
Escallonia macrantha Hooker & Arnott in Hooker, Ozalis articulata Savignay
in Lam., Senecio petasites (Sisms) DC. and Silene muscipula L.

Alopecurus myosuroides Hudson
(sin. Alopecurus agrestis L.)

A CORUNHA: As Jiibias, na beira de uma estrada, 7/14/1989,
20TNH5099, leg. Luz Fdez. Prada & Jesis Rei Gémez.

Esta planta foi encontrada por LAINZ no herbario de Pla-
nellas, procedente de Ferrol, depois de ter passado inadvertida a
PAU (1924) quando fez a revisdo do mesmo herbario; ji fora
citada alids do mesmo lugar por LOPEzZ ALONsO (Lainz, 1965:
326, 1967: 48). Nio existe confirmacdo da referéncia de LANGE
(1861: 25) para a provincia de Ourense, onde é muito provavel

BIBLIOTE :
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a sua presenca pois aparece nos limites da provincia. ORTIZ &
RODRIGUEZ-OUBINA (1987: 99) deram a segunda localidade certa
da Galiza, do Porrinho (Ponte-vedra).

Esta é uma nova localidade, relativamente proxima da de
Planellas, onde por outra parte nio se tornou a encontrar.

Amaranthus albus L.

LUGo: Becerrea, Ponte sobre o rio Cruzul, 15/09/1992, 29TPH
5245. Em comunidades nitrofilas na beira da estrada nacional VI.

Primeira citacdo provincial para esta planta ruderal origi-
naria da América do Norte que se encontra naturalizada na maior
parte da Europa. CARRETERO (1987: 439) recolheu esta planta
em Carril (Ponte-vedra), GOMEZ VIGIDE & al. (1989: 111) deram-na
da Serra de Outes (A Corunha), posteriormente CARRETERO (1990:
565) assinalou-a para toda a Peninsula Ibérica, com excepcio das
provincias de Lugo, Ourense e Oviedo.

Campanula rotundifolia L. s. 1.

A CORUNHA: Paradela, 20/07/1989, 29TNHS659.

Primeira localidade para a provincia da Corunha e segundo
galega ji que anteriormente fora encontrada em Trevineca (GUITIAN
& al., 1985: 199).

Carex humilis Leyss.

PONTE-VEDRA: Basadre, 5/06,/1988, 29TINH5835. Silheda, Bazar,
26/03/1991, 29TNH5835.

Citada nos ervacais e landas de natureza caleiria da cornija
cantibrica (ALLORGE, 1941: 234). Lainz (1967: 47) faz a pri-
meira referéncia concreta para a Galiza situada em Palas de Rei
(Lugo), nos terreiros serpentinicos préximos desta localidade, mas
em diferente provincia. Posteriormente o mesmo Lainz (1968: 36)
da uma segunda citacdo galega, de Baldaio, no Concelho de Tor-
doia (A Corunha). Nova para a provincia de Ponte-vedra.
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Centaurea corcubionensis Lainz

A CORUNHA: Pévoa do Caraminhal, monte A Curota, 15/08/
/1985, 20TNH0009.

Planta descrita originariamente do Pindo, Concelho de Car-
nota, provincia da Corunha (LAiNZ, 1967: 40); posteriormente o
mesmo autor acrescentou varias localidades novas da mesma
provincia corunhesa também: Camarinhas, Malpica e Zas (LAfNzZ,
1971: 27).

Esta nova localidade estd situada mais para o sul, afastada
da restrita 4rea donde era conhecido anteriormente este endemismo
do subsector Compostelano (sector Galaico-Portugués).

Cistus X cyprius Lam. (Cistus ladanifer X laurifolius)
OURENSE: Rubia, Covas, 7/07/1988, 29TPHT705.

Primeira citagdo galega. BoLANOS & GUINEA (1949: 193-199)
citam-no do centro e sul da Peninsula Ibérica.

Deschampsia setacea (Hudson) Hackel
[sin. Deschampsia discolor (Thuill.) Beauv.]

A CORUNHA: Zas, Brandonhas, barragem da Fervenca, 28/07/
/1987, 29TNHO0361.

Planta palustre invulgar na Galiza, citada por varias vezes
na provincia de Lugo: LANGE (1861: 38), MEeriNo (1909: 295)
e ALLORGE (1927: 949). Esta é pois a primeira citacio para a
provincia da Corunha.

Dittrichia viscosa (L.) W. Greuter
[sin. Inula viscosa (L.) Aiton]

A CORUNHA: Fene, beiras da estrada das Pias, frente 4 entrada
de ASTANO, 5/10/1988, 29TNJ6713.
OURENSE: Verim, Rasela, 17/11/1991, 20TPG3145.

Citagdo nova para a provincia da Corunha e ampliacio de
drea para a provincia de Ourense. Conheciamos duas citacdes
da provincia de Ponte-vedra: uma, do vale do Minho, de Planellas
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(MERINO, 1906: 336), confirmada posteriormente por PAu (1924:
44) ; outra, de GOMEZ VIGIDE & al. (1989: 108), do Porrinho. GARcia
MARTINEZ & al. (1991: 48) acarretaram a primeira citacdo para
a provincia de Ourense, perto da barragem de Velhe.

Escallonia macrantha Hooker & Arnott in Hooker

A CORUNHA: Val-do-vinho, praia de Vila-Rube, 03/06/1991,
20TNJ7631.

Primeira citacio para a Galiza desta espécie aléctona nativa
do Chilé e em estado silvestre em diversos lugares da Europa
Ocidental. Utilizada frequentemente como sebe na comarca das
Marinhas, aparece algumas vezes subespontinea, embora uma
separacio clara dos individuos espontineos e os procedentes de
cultivos abandonados ndo resulte fécil.

Euphorbia maculata L.

A CORUNHA: Santiago de Compostela, Campus Universitario,
26,/06/1989, 29TNH3847.

Primeira citaciio provincial desta planta de origem americana
que ji fora citada por RoDRriGUEZ GRacia (1986: 33) e GOMEZ
Vicioe & al. (1989: 109) da provincia de Ponte-vedra. PINTO DA
SiLva & DA SiLva (1956: 24) citam-na como subespontinea em
Portugal, desde Barcelos até Moncdo, Faro e Alfarelos. Poste-
riormente ORTIZ & RODRIGUEZ-OUBINA (1990: 76) fizeram umas
novas referéncias desta planta também em Portugal, de Coimbra
e Parede.

Euphorbia segetalis L.

PONTE-VEDRA: Redondela, Estacio dos caminhos de ferro,
10/02/1990, 29TNG3281.

Citada por PLANELLAS (1852: 355) para a Galiza, Pau (1924:
68) confirmou posteriormente a sua presenca. E citada por MERINO
(1906: 534) de vArios pontos de Ourense: A Rua, O Bolo, As
Ermidas e Cudeiro, e também de Lugo: S. Clédio, Monte-furado
e Sequeiros. GUITIAN & GUITIAN (1986: 155) assinalaram-na como
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pouco frequente nas areas de Corrubedo (A Corunha). Esta é
primeira citagdo provincial.

Hainardia cylindrica (Willd.) W. Greuter
[sin. Monerma cylindrica (Willd.) Cosson & Durieu]

A CORUNHA: Ferrol, Doninhos, Outeiro, na beira da estrada,
5/06/1992, 29TNJ5616. Ferrol, Covas, postduna da praia de
8. Jurjo, 23/07/1922, 20TNJ5720.

Duas novas citacbes para a Galiza e primeiras para a pro-
vincia da Corunha desta graminea assinalada apenas na provincia
de Ponte-vedra segundo o listado de RoODRIGUEZ GRACIA & al.
(1989: 81).

Lactuca viminea Presl. subsp. viminea
PONTE-VEDRA: Merca, 14/07/1992, 29TNHS5935.

Medra nos lugares aridos do interior de Lugo e Ourense
(MERINO, 1906: 469). Pau (1924: 50) encontrou-a também no
herbario de Planellas, de Ourense. Esta é a primeira referéncia
para Ponte-vedra.

Melilotus officinalis (L.) Pallas

A CORUNHA: Santiago de Compostela, 7/07/1989, 20TNH3747.

Planta nitréfila, das beiras dos caminhos. LAiNz (1968: 8)
assinalou esta planta de Béveda e Cervantes (Lugo) e CoSTA
TeENORICO (1984: 265) citou-a da comarca de Trives (Ourense).
Primeira citagdo provincial.

Origanus vulgare

A CORUNHA: Ares, Redes, beira de caminho, 9/09/1989, 20TNJ
6508. Leg. Nuria Caruncho Conde.

MeRINO (1906: 195) aludiu as referéncias de PLANELLAS
(1852: 338) que indicava a existéncia desta espécie em Santiago
(A Corunha) e na ria de Ponte-vedra; no entanto PAU (1924: 63)
nio a encontrou na revisdo do seu herbario. Mais tarde MERINO
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achou esta espécie em Sequeiros, na provincia de Lugo (Lainz,
1955: 131). A nossa citagdo é a confirmacdo da presenca desta
planta na provincia da Corunha.

Oxalis articulata Savignay in Lam.

A CORUNHA: Manhom, praia do Esteiro, nas areias nitrificadas
da postduna, 27/10/1991, 29TPJ0345.

Primeira citacdo para a Galiza desta planta procedente das
zonas tépidas da América do Sul e ji conhecida de diversas loca-
lidades da Peninsula Ibérica.

Senecio petasites (Sims) DC.

A CORUNHA: Ferrol, praia da Granha, 18/08/1991, 20TNJ5914.
De origem mexicana, esta é a primeira citacio para a Galiza.

Silene muscipula L.
(sin. Silene arvenmsis Loscos nom. illeg.)

A CORUNHA: Aranga, A Casteld, 6/06/1987, 20TNHT983.

TALAVERA (1990: 361), ndo a dia nem para a Galiza nem para
o Noroeste da Peninsula, sendo esta a primeira citacio galega.

Solanum laciniatum Aiton

A CORUNHA: A Corunha, A Zapateira, proximidades do Colégio
Universitario, 21/11/1988, 29TNH9980. Ferrol, Ponta Arnela,
20TNJ6215. Ferrol, A Granha, alcantilado na parte posterior da
praia artificial, 18/08/1991. 29TNJ6014.

Primeiras citacbes para a provincia da Corunha desta sola-
nicea arbustiva de origem australiana e neozelandesa, citada
recentemente como novidade galega para a provincia de Ponte-
vedra (BUJAN & al., 1989: 571).

Symphytum tuberosum L.

A CORUNHA: Ferrol, Serantes, nos prados ensopados da beira
do rio da Sardinha, 02/03/1983, 29TNJ6217. Cedeira, Peneiro, na
beira do rio das Mestas, 28/03/1988, 20TNJ7931.
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OURENSE: A Veiga, Jares, 14/07/1987, 29TPGT0T79.

As citacbes conhecidas da Galiza sdo raras e a maioria, do
interior do pais. E dada por MERINO (1906: 149) como espécie rara
na Galiza e a cita de Galdo (segundo RoDRIGUEZ FRANCO), arre-
dores de Lugo (segundo CASTRO PITA) e BER. CARREIRA ALVAREZ
(1955: 523) da a referida espécie como subespontfinea no Vale
de Burom. GOMEZ VicIDE (1985: 372) citou-a de Rubia (Ourense).
Estas sdo primeiras citacbes provinciais para A Corunha.

Verbascum sinuatum L.

A CORUNHA: Ferrol, Esteiro, 02/07/1988, 20TNJ6315. Ferrol,
descampados do porto comercial, 02/07/1988, 29TNJ6214.

MEeRINO (1906: 127) citou apenas dois exemplares da ilha da
Toja. Esta é pois a confirmagdo da existéncia desta planta na
Galiza para além de ser primeira citagdo provincial.

Zantedeschia aethiopica (L.) Sprengel

A CORUNHA: Ferrol, Doninhos, na ribeira oeste da lagoa,
06/06/1991, 29TNJ5515. Ferrol, A Granha, canteira préxima da
estrada a S. Filipe, 13/04/1992, 20TNJ5914. Vale-do-vinho, Meiras,
22/05/1922, 29TNJ6525. Vale-do-vinho, Lago, 22/05/1992, 29TNJ
6870,

Primeiras citagbes para a provincia da Corunha desta planta
ornamental, procedente de Africa do Sul que ji fora citada ante-
riormente na Galiza, de Baiona, na provincia de Ponte-vedra
(RopricUEZ GRACIA, 1983: 21).
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SUMMARY

The strain of Dichomitus squalens being studied was cultured in a
liquid medium having as a sole carbon source 19 soluble cellulose-carboxyme-
thylcellulose (CMC). Some kinetics parameters of the p-D-glucosidase com-
ponent from D. sgualens have been determined.

The Michaelis constant (km) for ONPG (o-nitrophenyl B-D-glucopyra-
noside) is 1.41 mM, the Vmax is 9 nmoles min'l, at pH 4.0 and 50° C.

The BA-glucosidase exhibits a rapid thermal inactivation at 70 C although
it exhibited 100 9 activity at 50° C, that is more or less constant until 64* C,
temperature in which the residual activity was still 80 <,

The profiles of pH effect on the activity and on the stability enzyme
are similar which show the denaturation of enzymes on values lower than
276 and higher than 6.35. D-glucose is shown to be a non competitive
inhibitor (Ki = 3.35 mM) when the ONPG is the substrate.

INTRODUCTION

HE breakdown of native cellulose to soluble sugars is a process
which involves the action of a multi-enzymic system, one
component of this system is the pg-glucosidase which catalysis
the hydrolysis of cellobiose on D-glucose.
In the present work some properties of the B-D-glucosidase
from D. squalens were investigated using 19 of carboxymethyl-

* These results were presented in the Tricel 93, 2-5 th June 1093,
Helsinki, Finland.
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cellulose (one artificial soluble cellulose) as the sole carbon source
persuing other work (RESENDE et al., 1992) where we also reported
some kinetic parameters of one g-glucosidase from D. squalens
induced by 1% of Whatmann cellulose.

MATERIAL AND METHODS
Material

The mycelium of a white-rot D. squalens (Karst.) Reid strain
was isolated from a fruity-body collected from Pinus sp. and has
been subcultured on potato dextrose agar.

Erlenmeyers of 250 ml containing 100 ml of a basal liguid
medium, NORKRANS & HAMMARSTROM (1963) enriched with biotin
9 pg 1-1 and thiamine 100 ug 1-1 and supplemented with carboxy-
methylcellulose as the sole carbon source, were inoculated with
mycelium dises which grew without agitation and were incubated
at 28°C.

Methods
a) Extracellular extracts preparation

The culture with 14 days of incubation were centrifuged and
the extracellular extracts were added by sodium azide (in a final
concentration of 0.01 %) to prevent contamination and maintained
at 4° C until be assayed.

b) Enzyme assays

B-D-glucosidase activity was determined by incubating at
50°C, for 30 min, a reaction mixture containing 1ml 0.2M of
sodium acetate buffer, pH 4.0, 1ml 5mM of ortho-nitro-phenyl-
B-D-glucopyranoside, 1 ml of enzyme solution (a suitable diluted
extracellular extract) and 1ml of water. The reaction was
stopped by the addition of 4ml 0.4M glycine-NaOH solution,
pH 10.8 (Woop, 1968). The absorbance of the mixture resulting
was measured at 430 nm, and the appropriate enzyme and substrate
blanks were included.

One unit of activity (I. U.) is defined as the amount of
enzyme, which under the reaction conditions, catalyses the release
of 1 pmole of ortho-nitrophenol per min (PARgr, 1983).
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c¢) Kinetic properties

The kinetic properties of a g-D-glucosidase were investigated,
using the assay methods of LINEAWEAVER & BURK, 1934 and of
DixoN & WEeBB, 1964, but with different concentrations (ONPG)
or in the presence of one inhibitor (various glucose concentrations).

d) Temperature stability,

Thermal deactivation experiments were carried out by pippe-
ting 1 ml quantities of extracellular extracts (enzyme solution)
into test tubes preheated to the incubating temperatures (between
50°C and 75°C) in a water bath. At noted times samples were
removed and diluted directly into cold buffer (0.2M sodium
acetate) and the diluted samples assayed for pg-D-glucosidase
activity as described in assay methods.

e) pH activity

pH activity experiments were carried out by pippeting 1ml
quantities of 0.2M sodium acetate buffer solutions of different pH
values between 2.76 and 9.76; 1ml of 5 mM ONPG, 1ml of the
extracellular extract (enzyme solution) and 1ml of water.
B-D-glucosidase activity was determined as described above in

enzyme assays.
f) pH stability

A reaction mixture containing 1 ml 0.2M sodium acetate in
different pH from 2.76 up to 9.76 and 1 ml of the enzyme solution
was incubated at room temperature during 18 hours. Then we
applied to all test tubes the same method previously described
to determine the B-D-glucosidase activity.

RESULTS AND DISCUSSION

The results presented here let us to consider that the g-glu-
cosidase induced whether by 1% Whatmann cellulose (crystalline
cellulose) or by 1% of carboxymethylcellulose (soluble and
substituted cellulose) have identical kinetic characteristics (when
we compare these results — Figs. 1, 2, 3 and 4 with the results
obtained and refered in RESENDE et al., 1992).
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‘We verified that at 50° C the enzyme presents 100 9% activity,
a value that remains more or less constant only until 64° C when
there is 809 residual activity, as can be seen in Fig. 1, that
shows the thermal stability of Dichomitus squalens B-D-glucosi-

300 7

2

b |

1/v (umol/min) ONP
=

0 i o T IR T ﬁ
-0.8 -0.4 0.0 0.4 0.8 1.2 1.6

-1
1/S(mM  ONPG)
=4,
Fig. 3. — LINEWEAVER-BURK plot: Vmax = 9nmoles min
Km = 141 mM.

dase. However at 70° C it presents a rapid thermal inactivation
(the value is only 23%).

The profiles of the pH effect on the activity and on the
stability (Fig. 2) of the p-glucosidase, were similar, and they
seemed to indicate that the enzyme suffered denaturation in the
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pH under 2.76 and over 6.35. The best results occured in pH
between 4.0 and 5.0 with 100 9% relative activity.

Once the Michaelis constant for ONPG for the g-D-glucosidase
shows wide wvariations, from 0.05 mM for Saccharomyces cere-
viseae (WOODWARD & WISEMAN, 1982) up to 44 mM for Asper-
gillus phoenicis (W0ODWARD & WISEMAN, 1982), we may consider
that the D. squalens B-D-glucosidase appears to be typical of
B-D-glucosidases in general, with a Michaelis constant (Km) for

2000 A

1500

1000

1/V (umoles/min.) ONP

500

Ki D-GLUCOSE
mM

Fig. 4. — Constant of inhibition (Dixox & WEBE method)
Ki = 3.35 mM.
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ONPG of 1.41 mM and the Vmax value of 9 nmoles min-1, at
pH 4.0 and 50°C (Fig. 3).

‘When the substraté is ONPG, D-glucose is shown to be a
non competitive inhibitor, Ki = 3.35 mM (maybe a mixt com-
petition — Fig. 4). This may be a significant advantage in terms
of improving cellulose hydrolysis, since it is possible means a
overcoming of the inhibitory effect of D-glucose, the final product
of cellulose hydrolysis. ¥
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ABSTRACT

The mutagenic effects of 0.2 9% agueous solution of colchicine on mor-
phological features of V. unguiculata (L.) Walp., were investigated. Soaking
sprouted seeds in the solution for 3 hours did not produce tetraploid cells
but induced suppression of lateral root development and elongation of
shoot-root axis. The treated materials later became taller and more vigorous
than the controls and produced longer pods bearing higher number of seeds.
Differences observed in the mean walues of plant height, number of leaves
per plant, length and breadth dimensions of abaxial stomata, pollen grain
diameter, number of pods as well as number of seeds per pod were highly
significant (P < 0.05). Manner of pigmentation on the stem and perianth
was not affected by treatment, Expeosure to the mutagen was lethal to
some of the cultivars. However, the need to further investigate these
effects and to find utility of the treatment in the improvement of V. ungui-
culata production is suggested. !

INTRODUCTION

Cultivated Vigna unguiculate (L.) Walp., called beans in
Nigeria, is a widely distributed annual herb within tropical
and subtropical regions (CoBLEY, 1962). As a cheap source of
protein, its importance in the dietary needs of humans and lives-
tock on a global scale (LELEJI, 1975; SINGH & RACHIE, 1985;
UcBoroGHO & Acomo, 1989b, UcBorocHO & OBuUTE, 1990, 1993)
has been acknowledged. Consequently, considerable measures of

[ne]
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human and financial resources have been channelled towards
improving desirable qualities of the plant aimed at increased yield
and utilization. However, genetic variability available to resear-
chers derives, in the main, from extant spontaneous mutations
that are conserved by natural selection.

The process of natural selection can only act on ready made
mutations. Since spontaneous mutations are both slow and random
processes (STEBBINS, 1950; SwaNsoN, 1957; ALLARD, 1960; SCHULZ-
SCHAEFFER, 1985) the need of wider genetic variability required
for better improvement would not be satisfied by spontaneous
mutations alone. Mutans of V. unguiculata have been produced
with ionising radiations (ArrPA Rao & JAwa, 1976; GHosH et al.,
1979). The deployment of chemical nutagens to induce mutations
has not been adequately attempted for V. unguiculata.

Colchicine which is a highly potent C-mitotic agent for several
plants does not appear to effect changes in the chromosome com-
plement of V. unguiculata. Several genic mutations, however, have
been reported in several plants through the action of colchicine.
FRANZKE & Ross (1952) reported colchicine induced mutations
that affected agronomic characters in sorghum. Similarly, this
mutagen has induced formation of chimeral sectors and different
floral colour variations on the same branch of flax, soybean, corn
and wheat (DIRK et al., 1956). According to reports of UGBOROGHO
& Soprpo (1985) features such as retarded seedling emergence,
enhanced mitotic indices, chromosomal aberrations in addition
to polyploidisation have been effected in tomato by colchicine
treatment.

It is against this background that we undertook to investigate
the effectts of colchicine treatment on the life history and genetic
make up of V. unguiculata cultivars. We hope that desired effects,
if produced and sustained would be an advantage to be utilized
in erop improvement.

MATERIALS AND METHODS

Dry seeds of V. unguiculata (L.) bought from various markets
in Nigeria were sorted into homogenous groups based on the
criteria published elsewhere (UcBorocHO & Acomo, 1989a, b;
UcBorocHO & OBUTE, 1990, 1993) and referred to as cultivars.
The cultivar groups were designated with letters of the English
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alphabet A......T. Cultivars A, B, C, were chosen for this inves-
tigation because of their white seed coat and different types of
hilum ring colour while cultivars H, J and P were chosen for
their different coat colours.

Treatment with colchicine

20 seeds randomly picked from each cultivar group were
soaked in Petri dishes containing tap water to trigger sprouting.
After a period of 12 hours, 10 of the sprouted seeds from each
group were selected and transferred to 0.2'% aqueous solution
of colchicine from 1400-1700 hours GMT in an air conditioned
room. The rest seeds served as control samples; while the treated
samples were washed and placed in Petri dishes containing mois-
tened absorbent paper to grow. Both control and treated materials
were transplanted into soil in black polyethylene bags and after
about 3 weeks removed to soil in the biological garden of Uni-
versity of Lagos. These were monitored till they reached maturity,
when all the measurements and observations were made,

Epidermal strips

Rectangular cuttings were obtained from the equatorial
regions of mature terminal leaflets. These were either mechani-
cally stripped to get the abaxial epidermal strip; or treated with
concentrated nitric acid until air bubbles appeared indicating
separation of the epidermes. Forceps and mounted needles were
used to remove the strips which were placed with the near-
mesophyll surface on a drop of 509 glycerine on a glass slide.
Such preparations were left to stand overnight at room tempe-
rature to ensure full turgidity. The number of epidermal cells
and stomata were scored at <400 field view on a Wild Heerbrugg
phase contrast microscope. Stomatal indices were computed with
the technique of STACE (1965) while a X 10 eye piece fitted with
micrometer was used to measure the stomatal lengths and
breadths.

Vegetative features

Height of plants and number of leaves per plant, were mea-
sured with a metre rule; while growth habit and pattern of
pigment deposition on the stems were visually scored.
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Reproductive features

Perianth colour was visually assessed to ascertain variation
in the control and treated materials.

Pollen grains

Pollen was teased out from mature anthers and stained with
1:1 acetocarmine-glycerine and the preparation was covered with
coverslip and kept overnight at 60° C in an oven. Stained pollen
grains were enumerated at <400 magnification and the percen-
tage of this to the total number of pollen grains counted repre-
sented the percentage stainability. Pollen diameter was also
measured with an eye piece graticule for the triporate and mono-

porate types of pollen grains.
Cytological studies

Root tips were obtained at 1400 hours GMT from plants
growing on moistened sawdust in Petri dishes. These were pre-
treated with saturated aqueous solution of paradichlorobenzene
for 1.5 hours at room temperature. The root tips were fixed in
1:3 acetic acid alcohol solution for 12-24 hours and hydrolysed
in 1N hydrochloric acid for 15 minutes at 60° C in an oven. Squash
preparations were made by staining the meristematic region of
the root tips with 2% acetocarmine on a slide and covering it
with coverslip. By gently tapping with the wooden end of a
mounted needle the cells were separated. Chromosome counts
were obtained from plates with the best separated chromosomes
at X400 magnification.

RESULTS

Treatment with 0.2 % aqueous colchicine solution had a pro-
nouced growth retarding effect on seedlings of all the cultivars.
The effect was so much drastic for treated seedlings of culti-
vars B, C and P that growth was not sustained in these after a
few days. Retardation in growth led to development of tap roots
that were thicker and more bulbous at the tips in treated cultivars
(Fig. 1). Evidently lateral root development was suppressed and
this led to stouter and shorter lateral roots in the treated cul-
tivars (Fig. 1).
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Fig. 1.-— Normal seedlings of control and enlarged seedlings of colchicine
treated material after two days sprouting X 5.

Also suppressed by colchicine treatment was shoot deve-
lopment as evident in Fig. 2. However, after transplanting to
soil in the garden the treated plants of cultivars A, H and J
took to more vigorous growth and produced more luxuriant foliage
than the controls.

IR Y

Fig. 2. — Shoot suppression by colchicine treatment. The alternate
polyethylene bags contain treated cultivars.

Qualitative morphological characters

Treatment with colchicine produced no noticeable effect on
the pattern of pigmentation of the stem and perianth. Bases of
lateral leaflets, bases of branches and those of petioles were
pigmented in both the control and treated materials. Similarly,
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TABLE 1

Mean values of height of plants at maturity for control
and treated plants

a. Height of plants (cm)

Cultivar No. measured Min. X+ta.d, Mazx.
Ac 1 60 78.85 + 15.18 96.2
% 2 70 87.65 = 24.96 105.2
He + 40 47.88 = 6.69 55
Hyp 3 55.4 69.57 == 13.81 83
Je 4 55.3 65.38 = 9.36 76
I 3 T0 78.23 = 9.89 i 89.2

* The subscript C refers to control; while T refers to colchicine-treated.

b. Bummary table of comparison of means between control and
colchicine-treated plants using the t-test (2= 0.05)

Cultivars d. f. Tabulated t-valus Cal t-value Comment
A.c Va. AT 4 2.132 2.11 n. 8.
He vs. Hy 5 2.015 8.01 el
R e 4 2.182 5.08 *e

the occurrence of purple colour on the margins of the abaxial
surfaces of the wing petals was identical to both control and
treated materials of cultivars A and J while the wings of culti-
var H were purple for both control and treated plants. Colchicine
treatment induced indeterminate and spreading growth habit in
cultivar A while the determinate and erect habit observed in
cultivars H and J were not affected by the treatment.

Quantitative morphological characters

Despite the initial retardation of growth, colchicine treatment
had stimulatory influences on later stages of growth in all the
cultivars. As shown in Table 2a, the treated cultivars altogether
were taller than the control materials at maturity. Moreso,
statistical evidence (Table 2b) revealed that the treatment effects
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TABLE 2

Mean values of number- of leaves per plant at maturity for control
and colchicine-treated cultivars

a. Number of leaves

Cultivar No. eounted Min, X+ s d. Max.
Ac 4 15 R Bl B 24
Aq 2 19 23.50 = 6.36 28
He L 9 10.50 =1.29 12
Hy 3 11 13.33 = 3.21 17
Je 1 6 82527 12
Jr 3 10 12.67 = 2.52 15

b. Summary table of comparison of means between control
and treated cultivars

Cultivers d. f. Tab. t-value Cal. t-nlun. Comment
Ac vs. Aqg 4 2.132 2.09 n.s
Hg vs. Hy 5 2.015 2.39 -
Jo vs. Jp 5 2.015 2.70 "

were highly significant for cultivars H and J; albeit the treatment
was non significant for cultivar A (P < 0.05).

Similarly, the number of leaves per plant was higher for
treated cultivars (Table 2a) than controls; however, statistical
evidence revealed that while the difference in mean number of
leaves was highly significant for cultivars H and J, it was not
significant for cultivar A (Table 2b; P < 0.05).

Stomata on terminal leaflets

Colchicine treatment led to reduction in both the number of
epidermal cells and stomata per X 400 field view. This was further
corroborated by the stomatal indices computed for the control
and treated cultivars (Table 3a). Furthermore, stomatal length
and breadth were longer and wider in treated materials than in
controls. The exception, though, was in the breadth of treated
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TABLE 3

Abaxial stomatal dimensions (length and breadth) and indices of terminal
leaflets of colchicine-treated and control cultivars

a.
Length {!“'n;' Breadth fp,m} Stomatal
Cultivar : — —— = indices
Min. Xtis d Max., Min. Xt d Mazx. /g

Apn 18.13 | 2602 =171 | 29.40 | 13.46 | 17.13 =2.01 | 2452 | 22.34
Ap 26.0¢ | 2311 =283 | 32.31 | 17.28 | 21.54 =265 | 28.60 | 15.47
He 1811 | 24.25 * 3.15 | 32.34 | 16.1T | 1799+ 1.79 | 2058 | 24.69
Hp 26.00 | 30.56 % 2.11 | 35.28 | 18.11 | 20.863 =216 | 2940 | 19.53
Je 20.58 | 24.990 =+ 3.15 | 29.40 | 14.70 | 18.54 =243 | 2352 | 23.38
It 26.46 J 30.02 = 2.65 | 32.28 | 16.17 | 1849+ 1.54 | 20.58 16.67

b. S8ummary table of comparison of means of stomatal dimensions
for colchicine-treated and control materials

Cultivar ! d, f. | Tabulated t-value | Caleulated t-value | Comment
] | |
e | Ag v Ap | T4 1.980 6.15 -
ngth o
E e %
A He vs Hy T4 1.980 17.05
| Jo vs Jp T4 1.980 12.89 -
|
1 |
Slas & Ac vs. AT | T4 1.980 12.60 b
e Q I e
pre— He vs. Hy T4 1.980 8.0
Je vs Jp T4 1.880 0.16 n. &

cultivar J which showed almost the same dimension as the control.
Statistical evidence showed that the observed differences in
lengths and breadths of stomata for control and treated materials
were highly significant (P < 0.05) for all the cultivars except
for the breadth dimensions of cultivar J which was not significant
(Table 3b).

Pollen grains

Pollen from both control and treated materials were highly
fertile with stainability figures greater than 959. Two types
of pollen grains were observed in both control and treated
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Fig. 3.— Histogram showing the heights of control and colchicine
treated materials 13 days after planting.

materials; and the reticulate pattern of sculpturing was not
noticeably affected by treatment with colchicine. However, the
diameters of the two types of pollen grains were dissimilar
(Table 4a). The variation in the mean diameter of monoporate
and triporate pollen grains was highly significant (P < 0.05;
Table 4b) for all the cultivars.

Pod length and number of seeds per pod

The length of pods was observed to increase under the
influence of colchicine as depicted in Table 5a. Such increase
reflected on the higher values of the mean pod lengths for
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TABLE 4

Mean pollen grain diameter for the two pollen types in both the control
and treated cultivars (um)

a.

Triporate Monopaorate
Cultivar

Min. X £ a.d. Max. Min. X+ a.d Max.

Ac 38.22 39.69 + 0.59 40.28 39.72 40.05 = 1.88 43.64
A 38.22 41.31 £ 1.97 52.63 38.22 43.33 = 2.51 53.26
He 61.74 69.59 = 4.47 79.38 67.62 71.55 = 3.T9 76.44
Hy T6.44 83.78 = 3.34 88.20 | 67.82 79.15 = 9.45 £1.14
Je 61.74 76.40 = 3.16 85.28 61.74 67.41 * 6.07 79.88
Jr 70.56 T79.14 = 5.67 91.40 | T0.56 83.70 = 5.21 88.20

b. Summary table of the comparison of means for the treated cultivars
and control cultivars for the different pollen grain types (a=0.05)

Cultivars d. £, Tab. t-value Cal. t-value Comment

A,c VE. AT

Triporate 200 1.645 10.13 kg
Monoporate 173 1.645 14.15 i
Hc V8. HT

Triporate 208 1.645 54.58 i
Monoporate 216 1.645 19.49 e
Je vs. Jr .
Triporate 215 1.645 8.45 bl
Monoporate 196 1.645 46.2 L

treated cultivars. Test for difference in means showed that such
differences were highly significant (P < 0.05; Table 5b).

The longer pods of the treated materials expectedly bore
more seeds than the controls for cultivars A and H. The only
pod on the treated material of cultivar J was lost to wild animals
before it matured. The mean values of seeds per pod as well as
the statistical evidence confirming treatment effects are depicted
on Table 5a, b.




TABLE 5

Mutagenic effects of colchicine on Vigna uaguiculata (L.)

Mean pod length per cultivar for the control and treated plants (em)

* Pods were lost to wild animals before harvest.

a.

Cultivar No. measured Min. Xtsd Max.
Ae 5 [ 11.40 = 1.37 10
A 5 10 7.8 =148 13.5
He 5 6 10.20 = 3.T0 15
Hy 2 14.50 14.75 = 0.35 15
Jc 5 12 16.20 = 2.77 19

L e =l L ¥ ey

b. Summary tahle of cemparison of means between the control
and colchicine treated plants ( 2= 0.05)

Caultivars ¥ 5 Tab. t-value Cal. t-value Comment
Ac vs Ay 8 1.860 4.75 **
He vs Hr 5 2.015 4.T4 .

Cytological observations

Chromosome doubling was not effected with colchicine
treatment contrary to expectation. Somatic chromosome counts
of 2n = 22 for both treated cultivar H and the control while
2n = 20 was recorded for the control and treated material of
cultivar A. Gross chromosome morphology was also not affected
by colchicine treatment.

DISCUSSION

In their paper, UcBOoROGHO & Sopipo (1985) observed that
the growth rate of Lycopersicum esculentum Miller was retarded
by colchicine treatment. Although our observation in the present
work is in line with this, it is equally at variance with these
authors' findings in that the treated materials later overcame
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TABLE 6

Mean number of seeds per pod for colchicine treated and control material

a.

Cultivar B el Min. X+ s d I Rinr
Ac 5 " 6.6+ 24 E 10
A 5 10.4 = 1,14 T
He 5 7 9.6 == 3.97 15
Hy 2 13 15.0 = 3.34 ‘ 14
JC b 10 13.5 = 0.T1 | 19

b. Summary table of comparison of means between the control
and colchicine treated material

Caultivars d.. fe Tkl akia Cal Evilie ‘ Comment
Ag vs. Ag 8 1.860 452 .
Hc vs. Hy 5 2.015 3.64 *

the induced suppression and even grew taller than the controls
at maturity. A plausible explanation is that the «physiological
shock» due to colchicine treatment may not have been strong
enough to have sustained the initial effects. Contrary to this
was the observation that cultivars B, C and P could not withstand
colchicine stress suggesting that different physiological tolerance
levels exist among these cultivars. However, both cases are in
total agreement with the operations of natural selection whereby
the non adapted mutants are selected against while adapted ones
are selected for perpetuation. The reason adduced by UGBOROGHO
& Sopreo (1985) for the death of seedlings was clumping of
chromosomes in the meristems of L. esculentum. The same phe-
nomenon most likely, operated in these V. unguiculata cultivars.
It seems then that apart from the classical antimitotic effect of
colchicine, one may find both inhibitory and stimulatory effects
of this mutagen on the growth and development of different
strains of V. unguiculata.
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The observed reduced stomatal indices in treated materials
is an extension of larger and fewer stomata observed per field
view. Such features are usual in autopolyploid cases according
to ScHULZ-SCHAEFFER (1985). In fact, the works of other authors
(ALLARD, 1960; SteBBINS, 1950; Davis & HeYwooDp, 1967;
SwaANsoN, 1967; UceoroGHO & Sobpreo, 1985) are in agreement
with our results. However, the breadth dimension of stomata
for the treated material of ciiltivar J did not differ from that
of the control. Environmental condition alone cannot be used to
adequately explain this discrepancy considering the fact that
treatment with colchicine increased the length of the stomata
in the same material. However, it could be explained by low
expressivity in mutant genes responsible for concurrent increase
in length and breadth. Apparently, these genes have been modified
to express increase in stomatal length alone for cultivar J.

Our observation of no phenotypic change in pigment distri-
bution on treated plants is at variance with those of DIRK et al.
(1956) on flax, soybean, corn and wheat. These authors obtained
different colours of floral parts and fruits on the same branch,
under the influence of colchicine. It might be that the V. ungui-
culata physiology is not ammenable to colchicine effects in this
regard. However, as earlier intimated, changes in genes respon-
sible for pigment deposition may not have been enough to effect
any phenotypic variation. HErRSKOWITZ (1962) indicated that
characters which appear phenotypically are penetrant although
there could be various levels of expressivity. Our suggestion here
is that whatever effect colchicine had on the genes that code
for length and breadth of stomata, increase in stomatal breadth
in cultivar J, had low experssivity.

The taller plants with higher number of leaves and more
seeds per pod of the treated plants are trends in line with col-
chicine effects (ALLARD, 1960; SwaANsoON, 1957). High pollen stai-
nability in both the control and treated material is a reflection
of regular meiosis in both. The treatment further increased pollen
diameter in both monoporate and triporate types. According to
ALLARD (1960) ; UcBorROGHO & Soprpo (1985) colchicine treatment
leads to increased pollen diameter as our results bear out.

Contrary to expectations the somatic number of chromosomes
was not doubled by treatment with colchicine. However, other
workers have obtained similar results (FranzZke & Ross, 1952;
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DRk et al., 1956) with other plants. It follows, therefore, that
despite the high potency of colchicine as a C-mitotic agent, its
effects in inducing polyploidy may not be universal among angios-
perm families. We are suggesting here that techniques other
than the traditional treatment with colchicine should be developed
for polyploidisation of V. unguiculata. Until this is achieved we
may not have the wider genetic variability spectrum provided
by polyploid and aneuploid levels for better crop improvement.
However, the enhanced morphological characters induced by
colchicine as noted in the present work need to be further inves-
tigated for its utility in V. unguiculeta production.
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DIAGNOSTIC VALUE OF SEED COAT
IN ITALIAN TAXA OF THE GENUS SINAPIS
AND BRASSICA NIGRA*
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ABSTRACT

The Authors examined with the stereomicroscope and scanning
electron microscope the seeds of Sinapis alba ssp. alba, 8. arvensis, 8. pubes-
cens and Brassica nigra,

Three species exhibited a reticulate seed coat which is more pro-
nounced in the order B. nigra > 8. pubescens > 8. arvensis. The pattern is
not present in 8. alba.

The morphological characters of seed ccat confirmed the systematic
interpretation of FIORI & PAOLETTI (1896-1898) and represent a useful diagnos-
tic feature in mustard seed adulteration.

Key words: Seed, Sinapis, Brassica, officinal.

RIASSUNTO

Gli AA. hanno esaminato con lo stereomicroscopio ed il microscopio
eletronico & scansione i semi di Sinapis alba ssp. alba, 8. arvensis, 8. pu-
bescens e Brassica nigra.

Tre specie hanno evidenziato un meodello tegumentale reticolato pin
pronunciato nella direzione B. nigra > 8. pubescens > 8. arvensis. I1 modello
non & presente in S. alba.

I caratteri morfologici del tegumento hanno confermato linterpreta-
zione sistematica di Fromi & PAOLETTI (1896-1898) e rappresentano utili
elementi di diagnosl nella sofisticazicne dei semi delle senapi.

Parole chiave: Seme, Sinapis, Brassica, officinale,

* BStudy subsidized by M. U. R. 8, T. (60 %).
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INTRODUCTION

HE officinal use of seeds of 8. alba ssp. alba, 8. arvensis

and B. nigra was known at the time of Theophrastus (IV cen-
tury BC) and has been the subject of numerous works (ANZALONE,
1989; BEIJERINE, 1947; Biacl & SPERONI, 1988; DE CAPITE, 1984;
GAsTALDO, 1987; GARNIER, 1961; LECLERC, 1966; MAvGINi, 1973;
ToMASELLI, 1974; TonNzZiG, 1941). There is no evidence suggesting
the officinal use of 8. pubescens seeds.

The seeds of 8. alba, 8. pubescens and B. nigra are widely
used not only in the food industry but also for medicinal purposes
due to their antiscorbutic, antineuralgic and diuretic properties.
Adulteration between the three species is frequent, and since the
effects differ, botanical identification of these seeds is essential.

ScHULZ (1936) stated that the systematic placement of Cru-
ciferae is highly complex and that the earliest classifications
appear unrealistic in that they were based on few, often macros-
copic characters while other features of considerable taxonomic
value were neglected. Caupa (1914), Musm (1948), BERGGREN
(1960), VAUGHAN (1970), VAUGHAN & WHITEHOUSE (1971), CORNER
(1976), MULLIGAN & BAILEY (1976), MATARESE PALMIERI (1990-
-1991) and BROCHMANN (1992) successfully use variations in seed
coat to identify and classify taxa belonging to the Brassica tribe.

DE CANDOLLE (1824) attributed the four taxa examined in
this study to the genus Sinapis. Fiort & PAoLETTI (1896-1898)
placed 8. alba in the genus Sinapis and B. pubescens, B. nigra,
B. sinapistrum (= S. arvensis) in the genus Brassica, while
ScauLz (1959) attributed 8. arvensis, 8. pubescens and 8. alba
to the genus Sinapis and B. nigrae to the genus Brassica (Table I).

The aim of this study was the characterization of the seeds
of the four taxa examined in order to provide a useful diagnostic
means in mustard seed adulteration as well as an evaluation of
the taxonomic placement of each species.

MATERIALS AND METHODS

The material consisted of seeds collected from wild species
and seeds collected from herbarium specimens. The specimens
are deposited in the Catania herbarium (CAT).

Morphobiometric analysis of seeds was carried out using a
Wild M8 stereomicroscope. For the SEM study, seeds and seed




237

Diagnostic value of seed coat in italian tara

yoo31 (71) vabw g 's8fog ("Dd) sidvwsounia g
1 vq g 0a sidousoonsg
1 susosaqnd ‘g '§500 SMDUISOMT T DOwSDIg
1 S1sUaaLD F 0d sudpuisojnien 1 sudvurg ZINHOS
‘ssjog winsidouis g (sydowg 1088 D) sidowsojoisg
yaoy (1) v g
PIV (1) susosaqnd g (‘uuadg o dupyag) swdousounajy 1 (‘minol) powsspig LLLATOV
1 vqD g ~— "1 (‘wmoL) sulvag ¥ 1HOLA
1 vqIp g
1 §isuaaD g ‘Oa sidviuigoona
] suapsaqnd ‘g pele T AL ELFLRER |
1 D g 0d sudvusounia g 1 sulouyg ATIOANVD 3
wagadg ‘Joag snuan

Aeyr up i nospag pue ds spdoug Ul (26T) ZINHOE pue
(86RI-968T) LLIATOVA % MOIA ‘(¥Z8T) ITT0ANVD A Jo suonelaadiajur oprwalsis

I HTdV.L




238 Walter De Leonardis & Girolamo Fichera

sections obtained by crushing, were dehydrated in the alcohol
series (50°, 90°, 100°) and gold coated for 90 sec. before being
observed with a Philips 501 scanning electron microscope.

The terminology of seed morphological characters follows
that of BERGGREN (1981), while nomenclature for the species
follows the recent work of PIGNATTI (1982).

Specimens examined:

Sinapis alba L. ssp. alba: SA 1s Padova; SA 2s Casola Val-
senio (FO): SA 3s Modena; SA 4s Palermo; SA 5s Genova; SA
6s Numana (AN); SA T7s Pisa; SA 8s Milano; SA 9s Luceca; SA
10s Catania.

8. arvensis L.: SAR 1s Mt. Corsaro (AN); SAR 2s Campo-
rosso (IM); SAR 3s Siena; SAR 4s Modena; SAR 5s Palermo.

8. pubescens L.: SP 1s Palermo; SP 2s Catania; SP 3s
Cagliari.

Brassica nigra (L.) Koch: BN 1s Modena; BN 2s Parma;
BN 3s Lucca; BN 4s Montesicuro (AN); BN 5s Genova; BN 6s
Firenze; BN Ts Palermo; BN 8s Molina (PI).

Abbreviations adopted:

SA: 8. alba ssp. alba; SAR: 8. arvensis; SP: 8. pubescens;
BN: B. nigra; 1s, 2s, etc.: seed specimens; dM: longest diameter;
Wi: seed width; Le: seed length; Th: seed thickness.

RESULTS

Observation of the features given in Table II reveals charac-
teristic tendencies at genus level. The symmetry of seeds in
the Sinapis taxa is predominantly bilateral (89%). Bilateral
seeds are less frequent (659:) in B. nigra, with an increase in
radiosymmetrical seeds (35%).

The prevailing shape of seeds in B. nigra is elongate ellipsoidal
(84 %). This percentage diminishes in the Sinapis taxa (63 %),
while the number of compact ellipsoidal and spheroidal seeds
increases.

The colour of seeds in the Sinapis taxa may vary from egg-
-yellow to various shades of brown and black, while seed colour
in B. nigra is brown.
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The size of seeds is smallest in S. pubescens, with average
values increasing in the order S. arvensis, B. nigra, 8. alba ssp.
alba (Fig. 1). :

E5 Thickness [ width [ _JLength

Fig. 1. — Size of seeds in 8. alba ssp. alba (SA), 8. arvensis (SAR),
8. pubescens (SP) and B. nigra (BN).

The seeds coat exhibits four distinet morphotypes: 8. alba
ssp. alba type (PL I, figs. 1-4): cells delimit irregular funnel-
-shaped cavities with non-perforate base. Cross-sections show
irregular layers which are indistinet and 70-100 pm wide.

S. arvensis type (Pl II, figs. 1-4): cells tend to incline for-
ming folds which are arranged in parallel rows along the lon-
gitudinal axis of the seed and delimit barely distinguishable
depressions. Cross-sections show distinct uniform layers 36-40 pm
thick.

8. pubescens type (PL III, figs. 1-5): reticulum with pits
(dM 40-80 um) having perforate base and provided with slightly
raised thin walls formed of slightly longer cells. Cross-sections
show irregular, indistinet layers.

B. nigra (Pl IV, figs. 1-4): reticulum has finely perforate
base with outline from circular to polygonal (dM 60-120 pm).
Pits are delimited by prominent walls 1-2um thick. Cross-
-sections show distinet layers, 23-50 pm thick.
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The colour, thickness and type of ornamentation of seeds
of the four taxa represent distinguishing characters upon which
a key to the morphotypes can be constructed:

1 Colour predominantly egg-yellow, ornamentation irregularly funnel-shaped

8. alba ssp. alba type

1 Colour brown, ornamentation not as above ... ... ... ... ... ... ... 2

2 Thickness < = (.80 mm, ornamentation reticulate with low walls < 1 pm

8. pubescens type

2 Thickness = > 1.00 mm, ornamentation not as above ... .. ... ... 3

3 Ornamentation with parallel walls, barely ralsed which delimit depres-

BIODE ol ooi | en, ome BRI o baae e piEE 30 Lo o rarwensls  Bype

3 Ornamentaticn reticulate with high walls 1-2pm thick ...

... B.nigra type
DISCUSSION

SCHRODER (1871) was the first to use seed coat morphology
to define several species of the Brassicae tribe.

MORINAGA (1934), examining the karyotypes of thirteen spe-
cies of the genus Brassica by means of interspecific hybridizations,
distinguished six groups: three comprised the parent species
(among which B. nigra) having low chromosome number (8-10n)
and three the amphidiploid species with high chromosome number
(17-19 n).

BERGGREN (1962), following the plan proposed by MORINAGA
(1934), observed the seed coat of the parental and amphidiploid
species. For B. nigra she reported low palisade cells in which
height variations ranged from intermediate to marked, with
consequent high reticulum. The lumina of the reticulum can
measure 10 pm while the angular pits, not usually elongate, measure
70-150 ym. In a more recent study, BERGGREN (1981) described the
cavities in B. nigra as having a concave base while the low
reticulum in 8. alba and 8. arvensis varied from indistinct to
almost indistinguishable.

VAUGHAN & WHITEHOUSE (1971), observing the external
morphology and anatomy of seeds in 90 genera and 200 species
belonging to the Cruciferae, reported that few genere or species
exhibited exclusive distinguishing characters; consequently the
different structural types observed in the seeds did not justify
the division of this family into tribes. They described a reticulate
surface and spherical seed shape in seeds of B. nigra. Similarly,
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they observed spherical seed shape in 8. alba and 8. arvensis
whereas the seed surface was smooth in the former and finely-
-reticulate in the latter. BuTH & ARA (1981) proposed a key of
identification for T species and 16 cultivars of the genus Brassica.
In B. nigra they observed a reticulum characterized by polygonal

cavities.

The ornamentation of the seed coat in the 4 taxa examined
in the phesent study represents a highly distinguishing characters
which constitutes a wvaluable diagnostic means in mustard seed
adulteration. Furthermore, observations of the seed coat support

TABLE II

Morphobiometric parameters in Sinapis sp. and Brassica nigra
(values expressed in mm)

5, alba ssp. olba

8. arvensis

Symmetry

Bilateral (92%)
radiosymmetric (6 %)
asymmetric (249¢)

Bilateral (93.8 %)
radiogymmetric (6,2 %)

Shape Elongate ellipsoidal (89 %) Spheroidal (37,2 %)
gpheroidal (99%) compact ellipsoidal (32,8 9%)
irregular (2 %) elongate elipsoidal (30 %%)
Colour Egg-yellow Brown, black
Seed coat | Cavities funnel-shaped Depressions barely defined
Size Le 1,60(2,04)2,90 Le 1,00(1,31)1,60
Wi 1,10(1,90)2,60 Wi 1,00(1,31)1,60
Th 1,00(1,60)2,60 Th 1,00(1,27)1,60
5. pubescens B. nigra
Symmetry | Bilateral (80 %) Bilateral (65 %)
radiosymmetric (20 9%) radicsymmetric (35 %)
Shape Elengate ellipsoidal (87,8 %) | Largely elongate ellipsoidal (83%)
spheroidal (11,8 %) largely compact ellipsoidal (2 9¢)
compact ellipsoidal (1,1 %) elongate ellipsoidal (19)
spheroidal (14 %)
Colour Brown Brown
Seed coat | Reticulum with thin, Reticulum with thick,
slightly prominent walls prominent walls
Size Le 0,70(1,01)1,20 Le 0,80(1,55)2,60

Wi 0,70(0,82)1,10
Th 0,50(0,68)0,90

Wi 0,50(1,24)2,10
Th 1,00(1,24)2,10
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the systematic interpretation of Fiort & PAOLETTI (1896-1898)
who placed 8. albe in the genus Sinapis and within the genus
Brassica: B. nigra, B. pubescens in sect. Melanosinapis, B. sina-
pistrum (= 8. arvensis) in sect. Ceratosinapis (Table I).

In fact, the seeds of B. nigra, 8. pubescens and 8. arvensis
exhibit a reticulate ornamental pattern. In B. nigra (Pl IV,
figs. 3 and 4), ornamentation is reticulate with wide pits (dM 60-
-120 pm) provided with densely perforate base due to the spacing
of the cell testa. Pits are delimited by prominent thick walls
(1-2 um) formed by the grouping of longer cells. Ornamentation
in 8. pubescens (Pl III, figs. 3 and 5) closely resembles that of
B. nigra (Fior! & PAOLETTI place both species in the same section)
and differs only for the narrower pits (dM 40-80 pm) and less
prominent, thinner walls (< 1um) of the former. The sculpture
pattern observed in S. arvemsis (PL II, figs. 2 and 3) confirms
the description of VAUGHAN & WHITEHOUSE (1971) of this species.
It is characterized by cells which tend to incline forming folds
arranged in parallel rows alongo the longitudinal axis of the seed.
The cells delimit barely distinguishable depressions.

Finally, 8. alba ssp. alba (Pl I, figs. 2 and 3) totally lacks
a reticulate pattern since cells delimit irregular funnel-shaped
cavities with non-perforate base. Moreover, the predominant seed
colour in this taxon is egg-yellow while seed colour in the remai-
ning species varies from brown to black.
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Fig. 1. — 8. alba ssp. alba: whole seed (X 35). Figs. 2-3. — Ornamentation
funnel-shaped (X 250; x 500). Fig. 4. — Section (X 600).



