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Spore morphology of pteridophytes from Valley of Mexico, Mexico
Arreguin-Sanchez, M. L. & Quiroz-Garcia, L.

Laks io de Palinologia, [

¥ y de Botdnica, Escucla Nacional de Ciencias Bioldgicas, Instituto
Politécnico Nauunsl Plan de Ayala y Carpio, Colonia Santo Tomds 11340, México D.F.

The Valley of Mexico is situated in the center of Mexico (19°02" and 20°12" latitude N; 98°32" and
9932 longitude W). In lhn valley wc found 18 famlhcs. vmh 40 genera and 113 spcua of plcndaphylcs

are four b e (Selaginell ik and Sal ) and 14 isosp
families (Aspleniaccae, Blech Den dti Dryopterid; i cae, Gr idaceac,
L psid Ophiogk Phgxogyncac Polypodiaceae, Psilotaceac, leduccac Thelyptendaceae
and Woodsi 1. We describe the spore morp _,yﬂfal.lﬂ\:spuxcs‘
In this work we include descriptions and 1 graphs of spores taking in consideration the
of or h spores, apx (ypc spore shapes in proximal and distal view, exospore
und pm»pon mmuum. pmspute thickness, presence or absence of crests and folds on the perispore, and
b of a b | margo. Also a key for determination of the taxa is included, and the taxonomic
puuum uf some taxa | is discussed based in spore. nunphology
It apy d to be possible to d hrough the spores 60% of the taxa here studied. The genera

with very similar spores were - the cheilanthoid g group (As!rolepn Bommeria, Cheilanthes, Mildella), as well as the
genera Campyloneurum, Polypodium, Pleopeltis and Pecluma. Using spore morphology we were able to
determine the genera Selaginella, Thelypteris, Preris and Pellaea.

New data in relation to the fertile frond and the spore maturation process in
Weichselia reticulata (Stokes et Webb) in Ward emend alvin Fern

Diez, J. B.'; Sender, L. M.%; Villanueva, U.%; Ferrer, J.? & Rubio, C.**

! Departamento Geociencias Marinas y Ordenacién del Territorio, Universidad de Vigo,
Campus Lagoas-Marcosende, 36200 Vigo (Pontevedra), Spain.
Dcpammcmo de Ciencias de la Tierra (Paleontologfa), Universidad de Zaragoza,
C/ Pedro Cerbuna, 12. 50009 Zaragoza, Spain.
P UMR 5059, Institut de Botanigue, Université Montpellier II, 163 rue Auguste Broussonet,
34090 Montpellier, France.

Weichselia reticulata is widely distributed, both in space and time. This tree fern is known from the
Bathonian to the C ian and has been reported from Europe, North of Africa, Middle East, Siberia, India,
North America and South America. Despite its widespread distribution, fertile fronds with in situ spores are very
scarce.

In the village of Escucha (Teruel) an ptional record of fertile structures of Weichselia reticulata has
been found; this fertile material was found in deltaic deposits belonging to the Middle Member of the Escucha
Formation and Albian in age (AGUILAR et al, 1971). It consists of several rachi ining soral cl

spherical in shape, alternately arranged and compaosed of 12 to 24 sori; each sorus is covered by a peltate indusium
of polygonal shape.

‘The palynological analysis of the in situ spores shows a morphologycal variation in relation to the stage
of maturity inside the sporangium.

These results are similar to those described by ALVIN (1968) for the spores already mature.
Nevertheless in our case we also observe isolated spores from immature sori of Weichselia reticulata (still not
detached). In this way, different morphologies are distinguished for each O ic Development Stage (ODS)
in relation 1o the structure, size and shape of the spores.

There are some controversial aspects due to the classification of spores of Weichselia reticulata. ALVIN
(1971) suggested that spores of this tree fern have been described dispersed as Biretisporites potoniaei by
DELCOURT & SPRUMONT (1955) and DELCOURT, DETTMAN & HUGHES (1963), but it appears with differences
from those described by us. Although most authors would identify these dispersed spores as M isporites

P
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CoupeR (1958), DORING (1965) ders it 1o be a Triobosporises. The ch of the spores described
from the Escucha F bic Toroisporis (C! gudisports ) pé described by DORING (1964)
due 10 the greater thickness of the exine at the angles than at the sides.
AGUILAR, M J., RAMIREZ DEL POZO, J. & ORIOL R1BA, A, 1971. Algunas p sobre la sods ey la

paleoecologia del Creticico Inferior de Ia zoma de Umillas-Villsroya de los Pinares (Teruel) Esmdios
geoldgicos, 27 (6), 497-512

ALVIN, KL, 1968. The Spore-bearing organs of the Cretaccous fern Weichselia. Jowrnal of the Linncan Society
(Botany), 61, 87-92.

ALVIN, KL, 1971. Weichselia reticulata (Stokes et Webb) Fontaine from the Weakien of Belgium. Memoire de
U'Institut Royal des Sciences Naturelles de Belgique, 166, 33 pp

COUPER, R. A. 1958. British Mesozoic microspores and polien grains. Palaconrtographics, B, 103, 75-179.
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SPERMATHOPHYTE POLLEN: EVOLUTION, PHYLOGENY AND
SYSTEMATICS

Palynological affinities between cultivated crops and their wild allies-
a substantial approach in crop taxonomy

Datta, K. & Chaturvedi, M.

Palynology Laboratory, National Botanical Research Institute, Lucknow-226001, india

In palynological studies, the characteristic morphological of pollen exine which is specific in
relation to plant taxa forms the basis for its applicability in plnut taxonomy. Poaceae among the monocotyledons
and the legumes among the dicotyledons constitute some major crops and studies in pollen morpho-features
including ultrastructure in some genera of the two families have provided some important information of
taxonomical relevance which can be used in delimi of taxa in subgeneric level as well as in racing affinities
of cultivated species with their wild allies and progenitors. Interrelationship among the taxa were based on studies
conducted in the genus Oryza, Saccharum, and Sorghum of Poaceae and Cajanus, Atylosia, and Cicer of
1 inosae. Exine ul smdlcs in 19 species of Oryza (VAUGHAN 1989) showed three basic types of
surface or ion eg. gr lose and insular which were further categorized according to
aggregation of surface excrescences. The sludy revealed that section Sativa comprising cultivated and wild species
possess largergrains than other sections of the genus. Size wise, the grains of Asian cultivated species 0. sativa
race Indica is closer to its wild relative O. nivara and the African cultivated species Q. glaberrima and its wild
relatives O. barthii and O. longistaminata have uniform size denoting palynological affinities among the taxa. In
Sorghum, pollen ultrastructural studies presumes that cultivated Sorghion (series Sativa) might have evolved from
the species of the series Spontanea which contains wild grass. Both of the above series are included in the
subsection Arundinacea under section Eu-sorghum (MOENCH 1794) and contain pollcn having both granular and
insular exine surface pattern. Pollen ultrastructural sludlcs in culuvawd and wild species of Saccharum have also
shown distinguishing exine surface | of ination in size p in the genus
indicates a distinct pnlynologlcal afﬁmly between the Clllllvalcd species S offi cinarum and its wild ally S.
robustum as both have larger grains with wider size range than other species of the genus. This may be considered
as a palynological evidence in support of GRASSL's (1946) view that S. rob is a wild cogn of §.
officinarum. Despite of the stncuy su:nopalynous nature of the above three Poaceous genera which is hmumg
factor of palynological dif al characterization in subgeneric level and congruence in size
factor provided conclusive evidences of affinities between the cultivated species and their wild progenitors, In
legumes, pollen morphological similarities with regard to ap and exine ion identified between
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cultivated species Cleer arietinim and wild species C. reticularum indicating the latter is a possible progenitor of
the former. Studics in nmha smpostant culuvued legume crop, Cajanus cajan shows striking similarities in
polien f of culum of C. cajan and five species of Anvlosia e.g. A
alb«cmuAhumAplmmrpaAu baeoides and A. volubilis, which indi strong interrel
among metuud support the views of VAN DER MAESEN (1985) for merger of these five Afylosia species w
Cajanus. The i of i cultivated crops and lheu wild allm is of poumual practical
utility as many wild and weedy relatives of cultivated crops comprised an inh y of d ble genes
which may be incorporated to the cultivated crops to improve yield and value based qnahua lo the product.

GRASSL, C.O. 1946. Saccharum robustum and other wild relatives of ‘Noble® sugar canes. J. Arnold Arb. 27:
234.252

MOENCH, C. 1794. Methodus Plantas Marburg.

VAN DER MAESEN, L1.G. 1985. Cajanus DC. and Arvlosia W. & A. (Leguminosac). Agricultural University
Wageningen Papers 85- 41: 1-225

VAUGHAN, D.A. 1989. The genus Oryza L. Current status of taxonomy. IRRI Research Paper Series No. 138:
1-21.

The key to Compositae pollen from the Middle Russia
Bovina, I. Yu.
Dep.Higher Plants, Biological Faculty, Moscow State University, Moscow 119992, Russia.

‘The pollen grains of Compositae have some specific morphological features of sporoderm structure, in
particular, thick exine. They are usually divided into two large groups: echinate and echino-lophate polien. The
species of subfamily Cichorioidea with echino-lophate pollen grains are well studied (BLACKMORE, 1981,1982).
The pollen grains with echinate surface are less investigated. We have studied more than 200 species of
Comp with light, ing and ission electron mi spes and distinguished 19 pollen-types:

1. Surface sculpture is echino-lophate tribe Cichorioideae

- Surface structure is echinate

2. Spines are small, not more than 0,5-1,0 mkm

- Spines are big, 2,0-5,0 mkm

3. Pollen grains are more than 50 mkm

- Pollen grains are small, polar axis is 18-45 mkm
4. Exine with cavities in mcsocolpm nexine around apertures is not thicken Centaurea scabiosa, C. onemahs

faad

- Exine without cavities in mesocolpia, nexine around apertures is thicken Echinops

5. Colpi are very shot, deep, ora are often merged forming equatorial belt Xanthium

- Colpi are long, more than 2/3 of polar axis 6.

6. Pollen grains are elliptic, ora are oval, often form equatorial belt 7+

- Pollen grains are spheroidal, ora are circle Artemisia

7. Exine without cavities in mesocolpia 8.

- Bxine with cavities in mesocolpia Centaurea diffusa, C.jacea, C.pseudomaculosa, C.phrygia
8. Nexine around apertures is thicken Centaurea cyanus

= Nexine around apertures is almost not thicken C sibirica, C. halliana
9. Spines are numerous, about 2,0 mkm. Ectexine is with two collumella layers 10.

- Spines are not so numerous, they are higher with sharp peaks 13.

10. Polar axis is less than 30 mkm. Bases of spines are connect 11.

-Polar axis is more than 35 mkm. Spines are numerous, irregularly distributed on pollen surface  12.

11. Polar axis is 21-25 mkm. Spines are 1,5-2 mkm, regularly distributed on pollen surface Ambrosia.

- Polar axis is 24-30 mkm. Spines are 2,5-3 mkm, irregularly distributed on pollen surface Saussurea.
12.Pollen grains are large, polar axis 52-64 mkm Onopordum, Jurinea, Serratula
-Pollen grains are not very big, polar axis is 38-53 mkm Carlina, Arctium

13. The distance between spine bases is about 5-8 mkm. Exine surface between spine bases are plicate with big
perforations Antennaria, Tussilago, Solidago, Lngulana

- Spines bases are connect, the distance between spine peaks is about 4-5 mkm
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14. Spines are narow conic, spine height is more than diameter of their bases 13

- Spines arc broad coaic, diameter of their bases is more than the spine height 16

15. Spines have sharpen elongated peaks on b phenic Bidens, Calendula, Galinzoga Engeron. Graphalium
-Spines are conic Aster, Helianthus, Galatella, Tripolium, Petasites, Frlago, Eupatorium

16. Spines are connected with low bridges Cirsium, Centaurea rutenica
-Spines are not connected with each other 1)
17.Exine with cavities in mesocolpia i8

- Exine without cavities in mesocolpia 19
18.Poleen grains are big, polar axis is more than 35-40 mkm Carduus
-Polar axis is 17-35 mkm Senecio, Inela
19.Polar axis more than 30 mkm Dendranth Xeranth

-Polar axis not more than 30 mkm Anthemis, Achilica, Chamonulla, Helichrysum, Leucanthemum, Tanacetum

Pollen morphology in Lamiaceae: Lamium L., Phlomis 1.., and Ballota L.
Fernandez, I.'; Juan, R.* & Pastor, J.'

' Departamento de Biologia Vegetal y Ecologia, Facultad de Biologia, Universidad de Sevilla,
Apartado 1095, 41080 - Sevilla, Spain

? Departamento de Biologia Vegetal y Ecologfa, Facultad de Farmacia, Universidad de Sevilla,
Apartado 1095, 41080 Sevilla, Spain.

The Lamiaceae is a large family widely distributed throughout the waorld, specially i the
Mediterranean region where such genera are charactenistic components of the maquis and the garrigue
In view of nectaripherous interest on the family and in order to facilitate the identification of different species in
the melissopalynology analyse, the pollen morphology of nine taxa of Lamiaceae belonging to the genera Lamiwm
L., Phlomis L. and Ballota L. has been study by light and scanning electron microscopy. L flexuosum Ten., L
purpureum L., L. amplexicaules L., P. herba-venti L., P. purpurea L., P. Iychnitis L., P. composita Pau, B. hirsute
Benth. subsp. hirsute and B. nigra L. subsp. foetida Hayek.

From a palynology point of view the genera Lamium L., Phiomis L. and Ballota L. show a considerable
morphological uniformity. The pollen grains are trizonocolpate, with medium size and omamentation
microreticulate. Nevertheless, several differences among the genera examined can be established based on the
omamentation, shape and size of pollen grains. The results are discussed and compared with other vegetative
characte such as the flowers and nutlets morphology.

Pollen morphology and taxonomy of the family Vochysiaceae
Gavrilova, 0. A
Komarov Botanical Institute RAS, 2 prof.Popov str., 197376, St.-Petersburg, Russia

Pollen of 19 species from 5 genera of the family Vochysiaceae was examined by LM and SEM. This
family comprises 6 genera and about 200 species in Central and South America, particulary in Brazil, and |
monotypic genus in Africa. Its members are mainly tall trees, rarely shrubs or canopy lianas, and occur in tropical
rain forests and savannas. The Vochysiaceae are included in the order Polygalales and are divided into two tribes,
Palynological aspect have not been still investigated and have not used in the systematics and taxonomy. There are
some data about pollen morphology of certain species (ERDTMAN 1952, KAWASAKI 1998; ROUBIK &
MORENO 1991; SIMPSON & SKWARLA 1981).

We have studied pollen of the next genera: Callisthene, Qualea, Ruizterania, and Vochysia from bigger
tribe Vochysieae and Erisma from smaller tribe Erismeae. Only two monotypic genera are excluded from our
study. Pollen grains of all investigated species are oblate-speroidal, speroidalor prolate-speroidal, strictly 3-
colporate, polar view is mainly 3-angularis and equatorial view is circularis or ellepticus. Vochysia's, Qualea's,
Ruizterania's pollen is medium (20-36 x 23-38 mkm), Callisthene's, Erisma’s pollen is small (13-23 x 15-22
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mkm). The furows are long, the endoay are equator clongated. oval or rhomboidal. Costae ectocolpi (“a
thickening of the endexine following the outline of an ectoaperture) and costae endoap are well exp d in
polien of every genera, but the Vockysia's polien has another lines of thicknings in parallel with costae ectocolpi.
ERDTMAN (1952) described Vochysiaceae's pollen surface as more or less “obscure”. By SIMPSON &
SKWARLA (1981) the Vochysia's pollen surface, observed with SEM, appears “psilate to subgranulate”, and
Callisthene's one is “Tight striate”. The pollen surface of Erisma was described as striate (KAWASAKI 1998). We
also use the pollen samples, which previously were asctolyzed for study with SEM. And we found out all
untreated Vochysia's pollen and some of others are subg late. But acetolyzed pollen ples show the tectum
in detail. Vochysia's pollen have microperforate tectum with multi perforations 0,2-0,5 mkm in diameter. So, there
are outer layer of unknown origin, covered the tectum. The other genera’s pollen surface are striate. The striae
mainly are long, thin, extended from pole 10 pole, but some species have short, thick and disorintated striae
(E bicolor, Q. calophylla, Q.parviflora). Exine of all species is tectate, columellate, but the thickness of exine
layers may change. So, we determine | pollen morphological type with 2 pollen morphological groups in the
Vochysiaceae: 1) 3-colporate with microperforate tectum (Vochysia) and 2) 3-colporate with striate tectum
(Callisthene, Erisma, Qualea, Ruizterania).

The systematics consider Vochysia to be very natural genus and palynological data confirm this. Its
pollen is diverse from pollen of other genera by costae, parallel with costae ectocolpi and microperforate tectum.
Qualea's pollen is similar to one another and to of Ruizterania. Some systematics this last genus considered to be
one section of Qualea, but latter it was made into a separate genus. Callisthene's and Erisma’s pollen is slightly
diverse by smaller sizes.

Closely related Trigoniaceac have 4-porate pollen (SIMPSON & SKWARLA 1981), which is rather distinct
from Vochysiaceae's pollen. So, from the systematical and palynomorphological point of view the Vochysiaceae
is quite homogeneous family with clear boundarys either of all family or of some genera. But we have not found
any confirmation of modern dividing in the tribes.

ERDTMAN G., 1952 - Pollen morphology and plant taxonomy: Angiosperms. Stokholm.

KAWASAKIM.L., 1998 - Sy ics of Erisma (Vochysi ). Memoirs of new York Bot. Gard., 81: 1-40.

ROUBIK D.W. & MORENO J.E., 1991. Pollen and spores of Barro Colorado Islands. Monographs in Syst. Bot.
From Miss, Bot.Gard., 36:1-270.

SIMPSON B.B. & SKWARLA 1.J., 1981. Pollen morphology and ultrastructure of Krameria (Krameriaceae):
utility in questions of intrafamiliar and interfamiliar classification. Amer.J.Bot. 68(2): 277-294.

Palynological study of the genus Rinorea in respect to its systematics
and position in the family Violaceae

Gavrilova, O. A.
Komarov Botanical Institute RAS, 2.prof.Popov str., 197376, St.-Petersburg, Russia

The family Violaceae includes 29 genera and 2900 species and is widespread just every where,
particulary in the tropics and subtropics. The Violaceae is divided into two subfamilies Violeoideae with two tribes
and small monotypic Leontioideae. The genus Rinorea (tribe Rinoreae) is one of the three more numerous of this
family and the most primitive at the same time. It is pantropical genus. There are four centers of its distribution
(each center has its own sets of species): 1) Tropical Africa (100 species), 2) Tropical America (50 species), 3)
India and SE Asia (12 species), 4) Australia and Pacific area (2 species). Usually Rinorea’s species are trees and
treelets and occur mainly in tropical forests. Comparative palynologycal studies have been carried out neither in
the genus Rinorea nor in the Violaceae. Pollen of 4 Rinorea’s species was investigated with light (PRESTING et
al, 1983; POZHIDAEV 2000; ROUBIK & MORENO, 1991) or scanning electron microscopes.

We have studied pollen grains of 20 species of the genus Rinorea (10 of them grow in tropical America,
7 of them are from Africa and 3 from Asia) with light and scanning electron microscopes. Rinorea’s pollen grains
are small (13-28 x 14-23 mkm), spheroidal, rarely ellipsoidal, mainly 3-colporate (13 species), rarely 3-colpate (6
species), only 1 species has 3-(4-(5)-porate pollen (R.racemosa). Pollen of African and Asian species are only 3-
colporate, a half of American species has 3-colpate grains. The pollen surface is mainly microperforate or
microechinate-microperforate; 1 species (R.paniculata) has reticulate-microperforate and 1 species (R.bornensis)
has rugulate pollen surphace. Perforations on the tectum are less than 0,1 mkm , and can be named
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“ultramicroperforations”. Exine is thin, tectaie. columell M ch -microperf; cxine surface is
diagnostic features of Rinorea, it occurs in a half of species fmm Afnican and —\mcnan wWOPICS. Asian Speces
have not microechinate-microperforate pollen. So, it is appears that there are 3 marphological pollen types with 6
subtypes in the genus Rinorea: 1) 3+(41(5)-porate. microperforate: 2) 3-colpate, (a) microperforate: (b)
microechinate-microperforate; 3) 3-colporate, (a) microperforate; (b) microechinate-microperforate; () reticulate-
microperforate; (d) rugulate. Pollen of Palacotropical species bckmp to third type and polien of Neotropical
species demonstrates the most diversities Bul there is not correl sy c groups and ‘, up
into Rinorea (HEKKING 1988) and their pal hological i Some Rinorea 3- -aperturate species have
also patterns of polyaperturate (410|PII€ Jmlpome 4- 5 -porate) grains. This vanations occur in § from 20
investigated species.

Morcover we have palynomorphological data about 21 species from 9 genera of Violaceae. The most
part of which was examined for the first time. Rinorea is the largest genus of the circ pical tribe Ri
two other numerous genera of the Violaceae (Viola and Hybanthus) belong to the tnbe Violeac. Other Rinorecae's
genera are small and consist from 1 to 15 species. Rinorea is closely related 1o 4 genera of subtribe Rinorcinac
But there are not palynomorphological data of the species from this subtribe. Last § Rinoreeae genera put together
3 subtribes. Neotropical Paypayvrola and Amphirrox form subtribe Paypayrolinae. Our data show that 2 of 3
investigated species of this subtribe have diporate microperforate pollen grains — rare pollen type in advanced
dyco(ylcdonou.s taxons. Pollen of Hybanthus and other woody tropical genera of both subfamilies Violoideae and
ioideae is small or medi 3-colp perforate and is resemble to third pollen morphological type, which
was established in Rinorea. Viola is the most numerous, mainly herbaceous world-wide genus. Its pollen is rather
different by sizes, shapes, exine structure and number and position of compound apertures. HEKKING (1988)
considers the Rinorea to be primitive genus, but with some advanced, differing it from hypothetical actinomorphic
ancestor features. By our pollen data Rinorea shows the basic dycotyledonous pollen type - 3-colpate,
microperforate and some specializations in tectum and aperture structure. This features may change in other
Viocaceae's taxons.

HEKKING W.H.A. 1988. Violaceae. Part I ~Rinorea and Rinoreocarpus. Flora Neotropica. Monograph 46. New
York. 1-207.

PRESTING D., STRAKA H., FRIEDRICH B. 1983. Palynologia Madagassica ¢t Mascarcuica. Abh.Akad. Wiss
und Match. Natur. KLtrop und subtrop Pflanzen welt. 44: 1-93.

POZHIDAEV A.E. , 2000. Hypothetical way of pollen aperture patterning. 2. Formation of polycolpate patterns
and pseudoaperturate geometry. Rew. Palacob. & Palyn. 109: 235-254.

ROUBIK D.W. & MORENO J.E., 1991. Pollen and spores of Barro Colorado Islands. Monographs in Syst. Bot.
From Miss. Bot.Gard., 36:1-270.

Specific sporopollenin ornamentation of locular walls as exemplified by Acanthaceae
Halbritter, M. & Hesse, M

Department of Ultrastructure Research and Palynology, Institute of Botany,
University of Vienna, A-1030 Wien, Austria

Orbicules as sporopollenin by-products in anthers are common for Angiosperms with a secretory
tapetum. In their respective ormnamentation they often resemble the pollen omamentation (HUYSMANS et al.
1998, for extensive review). Usually they are found dispersed or in crowded groups upon the locular walls and the
pollen grains, as for example in Eupomatia (HESSE 1986), in Euphorbiaceae (HESSE 1986, EL-GHAZALY
1989), or concentrated, but still as isolated sporopolleninous elements in Dioscorea (SCHOLS et al. 2001)
Poaceae or Cyperaceae. There is only a single record that in Poaceae the orbicules may be fused (in Sorghum,
CHRISTENSEN et al. 1972; however, the authors did not investigate acetolysed material). Such layers are termed
orbicular walls.

A survey on pollen and orbicular morphology in Acanthaceae was undertaken. We have found that a
peculiar, often species-specific orbicular wall is typical for many genera. These orbicules may fuse to a coherent
layer, then covering completely the locular walls, and remain coherent even after acetolysis. The ornamentation
pattern of the respective orbicular wall usually recalls the pollen ornamentation pattern. In species with, for
example, fine or gross reticulate pollen the ornamentation of the orbicular wall is similarly fine or gross reticulate,
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paraliels exist even up 10 details. However, beside the frequent reticulate pattern also other types exist, for example
pilate, or 1y spinulate (with protub ), or otherwise patterned
The often g similarity in details between the pollen grains and the orbicular wall
strictly points to a genetically fixed, often species-specific identical pattern mode, rooted in the homology of the
.l "
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CHRISTENSEN, JE., HORNER, HT. jr. & LERSTEN, NR. 1972. Pollen wall and tapetal orbicular wall
development in Sorghum bicoler (Gramineae). Amer. J. Bot. 59(1): 43-58.

EL-GHAZALY, G. 1989. Pollen and orbicule morphology of some Euphorbia species. Grana 28: 243-259.

HESSE, M. 1986. Orbicules and the ektexine as homologous sporopolienin concretions in Spermatophyta. Plant
Syst. Evol. 153: 3748

HUYSMANS, S, EL.GHAZALY, G. & SMETS, E. 1998. Orbicules in Angiosperms: Morphology, Function,
Distribution, and Relation with Tapetum Types. The Botanical Review 64(3): 240-272.

SCHOLS, P., FURNESS, C.A., WILKIN, P, HUYSMANS, S. & SMETS, E. 2001. Morphology of pollen and
orbicules in some Dioscorea species and its systematic implications. Bot. J. Linn. Soc. 136: 295-311.

Pollen morphology of the Galapagos endemic genus Scalesia (Ecuador)
Jaramillo, P’ & Trigo, M. M.?

’ l)cranmcm of Botany. Charles Darwin Research Station. Isla Santa Cruz. Galapagos. Ecuador.
Department of Plant Biology. University of Malaga. Apdo. 59. E-29080 Malaga. Spain.

There are 20 autochthonous genera of Asteraceae in Galapagos, four of them, Darwiniothamnus,
Lecocarpus, Macraea and Scalesia, endemic to these islands. Scalesia, included by most authors within
Heliantheae, is the largest and most diverse of the four and is present on most of the larger islands, where the
different species show allopatric distributions. In general, older islands have more species. The genus comprises
15 species and 19 taxa, including subspecies and varieties, which have been grouped into 4 series.

Scalesia has been related to various genera of the tribe Heliantheae by different authors, on the basis of
geographical distribution, habitat, morphological features, fruit dispersion, chromosome number or DNA but few
pollen studies have been made on the genus.

In this work, the pollen morphology of several species of the genus Scalesia was examined. Pollen
material from the herbarium of the Charles Darwin Research Station (CDS) was acetolysed, according to the
method of Erdtman (1960), mounted in glycerine jelly and observed with a light microscope. For scanning
electron microscopy, the pollen grains were coated with evaporated gold.

Scalesia present trizonocolporate pollen grains, which are isopolar and radiosimetric. They are medium
sized, circular in polar view, and from circular to slightly elliptic in equatorial view, from spheroidal to prolate-
spheroidal. The exine is thick (about 5-7 pm), with long, acute and conical echinae to 10pm as supratectal
clements.

Distinguishing the Urticales in the fossil pollen record: The Maya Lowlands
Leyden, B. W.
Department of Geology, University of South Florida, Tampa, Florida 33620 (USA).

The Urticales is a large order with four families (Cecropiaceae, Moraceae, Ulmaceae, and Urticaceae),
with as many as 139 genera and 3700 species. The Urticaceae are primarily herbaceous, while the other families
are predominantly arboreal. Many, if not most, of the species are wind pollinated, and a vast majority of the
species have small diporate pollen grains that can be difficult to distinguish. In the Maya Lowlands, the Moraceae
often dominate the extant associations, and diporate Urticales pollen is abundant in fossil pollen spectra. It is
therefore important to be as precise as possible when publishing pollen data from the region, but as yet there is no
standard convention for dealing with the Urticales.

330 Polen

Poster Session b

For the Maya Lowlands, | propose that the use of “Urticales™ in policn diagrams is unwamanted. in this
arca, there are only nine genera with diporate pollen. Pilea, Trema, Ficus, and Cecropia. can be readily
distinguished at the genus level, while Pourouma is not an important taxon in Guatemala and Belize. Thus the use
of “Moraceac™ may be appropriate for Brosimum, Maclura (Chlorophora), and Trophis. However, | propose that
Brosimum alicastrum may be further separated from the other two.

Pollen morphology in the genus Fritillaria (Liliaceae)
M i, S. M." & Zay 5 &

2 Deportment of Morphology and Systematization of higher Plants, Bioiogy Faculty,
Lomonosov Moscow State University, Moscow, 119992, Russia

According to V. N. Kosenko's investigation (1991), pollen of 32 species from genus Frinllaria were
examined under the light microscope (LM) and scanning electron microscope (SEM) was discovered correlation
between taxonomy and pollen morphology in subgenus Fritillaria was discovered. Also LI Ping and colleagues
(1991) found out that the exine omamentation of pollen grains of 26 species in genus Fririflaria from China are
divided into two groups: quasi-rugutat and reticulate.

We have studied pollen grains of 8 species from all subgenera of Fritillaria under LM, SEM, TEM
(transmission electron microscope)

Pollen grains of studied species are monosulcate, heteropolar, single(in Fritillaria eduardii Regel are
dyads), large (from 26.3-35.0 x 42.5 - 51.3 pm in Fritillaria zagrica stapf, to 35.0-42.5 x 62.5_87.7 um in
Fritillaria imperialis L). Sulcus is rather long reaching the end of the grain or extending to the proximal side
(almost equal to equatorial diameter). The shape of pollen is oblate-spheroidal, and their outlines are flatten in
equatorial position

Exine surface of pollen grains of Fritillaria camscharcensis (L). Ker. Gawl. (Subgenus Likorhiza
(Kellog) Baker) and F. eduardii Regel (Subgenus Petilium (L). Baker) is macroreticulate, in Fritillaria zagrica
Stapf (Subgenus Fritillaria L) and Fritillaria stenanthera Regel (Subgenus Rhinopetalum (Fisch.) Baker) and
Fritillaria persica L. (Subgenus Theresia (C. Koch) Baker) is reticulate. in Fritillaria sewerzowii Regel (Subgenus
Korolkowia (Regel) Baker) is microreticulate, but in Fririllaria gibbosa Bioss (Subgenus Rhinopetalum (Fisch.)
Baker) and Fritillaria imperialis L (Subgenus Petilium (L.) Baker) is foveate-twisting. In addition these species
differ from each other by the surface of membrane sulcus and sulcus margin, by structure and width of mun, size
of lumina For example: the Minimal diameter of lumina of pollen grains in F. gibbosa is 0.05-0.2 pm and maximal
in F. camschatcensis is 0.3-4.4 pm, 5o lumina has very variable sizes.

With the help of TEM it was revealed, that these species differ from cach other by thickness of ectexine
(thickness of tectum and foot-layer and, height and width of columns), by different layers of entine, by the of
presence endexine, by shape and diameter of head of columns, by microrelief of sculptural elements. The maximal
thickness of tectum in F. Imperialis (1.0-2.7 pm ), and minimal in F. stenanthera (0.4-0.5 pm ). Shape of the
heads of columns of in F. gibbosa is elliptical, and in F. zagrica is spheroidal, and in F. Imperialis is irregular-
rectangularis. Microrelief in F. persica is rough and tuberculata, in other species is smooth or nearly to smooth.
Endexine exists in all of subgenera; it is thin, faltering, and in F. imperialis is absent. Endexine in F. stenanthera
is formed by separate electron dense bar, and in F. sewerzowii by lamellar layer.

Thus, the material investigated by us has shown the big variety of a pollen grains structure in the

p ives of all sub of Fritillaria.
Key word: Pollen grains, Ectexine, Endexine, Exine ornamentation, Entine, Fritillaria, Sulcus , Ultrastructure,
Ultrasculpture.

KOSEHKO, V. N. ,1991. Pollen Morphology of the genus Fritillaria (Liliaceae). Bot. Zh. (Leningrad) 76:1201-
1210 (In Russian).

LI PING, PU ZHU-MAO, XU LUO-SHAU, XU GUO-JUN, 1991. Study on the pollen Morphology of Fritillaria
from China. Acta Botanica Yunnanica 13(1):41-46 (In Chinese.
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A morphological variety of pollen wall structure of Amaranthaceae Juss
Martynyuk, O. A.

Ukrainian Academy of Agrarian Sciences, Suvorova str., 9, Kiev, 01010,Ukraine

Pollen grains (p.g) of the representatives of the family A haceae were investigated under LM
(100 samples, 160 species from 14 genera), under SEM (140/120/32), and under TEM (2/2/2). Pollen material was
obtsined from herbaria KW, LE, MHW. The detailed, unified description of p.g. of 60 genera (85% of total
quantity) and 213 species (27%) of Amaranthaceae is given as a result of our investigations and analysis of the
data from literature. P.g of the family are pantoporate, spherical or polyhedral. R.P. Wodehouse (1935) was the
first drawn attention to principal distinctions in a structure of pollen wall of Amaranthaceae p.g. G. Erdtman
(1952), Vishnu-Miure (1963), W. Handro (1965), M L. Salgado-Labouriau (1973), P. Zandonella, M. Lecocq
(1977), T Borsch (1998) have proposed to divide the p.g. into some morphological types. We suggest to recognize
the existence of only two Erdtman’s types of the p.g. (A hus-type and Gomph type), as soon as there are
transitional forms between the other types which were described later (the latter types can be considered as
subtypes or groups). For the distinct delimitation of the Erdtman’s pollen types of the family we propose to take
mto the following distinctive f p-g- of the Gomph type have i P ate areas which could
be distinetly divided into areas beside the pores and arias situated at a distance from the pores; interaperturate
areas look like a wall between pores, which are dipped into sporoderm surface (it could be called lacunae): there
are never spines or spinules on the lateral surface (the nearest 1o a pore margin) of the wall.

Pollen wall structure varies within the family in the following details: 1) diameter of p.g. — 8-62 1
(more often 15-35 p); 2) quantity of pores — 4-250 (more often 12, then 18-40); 3) diameter of pores — 0.5-13.0 y;
4) distance between pores — 0.5-7.0 y; 5) location of the pore border (and border of mesoporial perforations as
well) comparatively with the mesoporial surface is raised a little, or it is at the same level as the surface, or more
often — sunken; 6) mesoporial surface turns into pore surface suddenly or gradually (pore border may be clear or
not clear); 7) pore membrane (and mesoporial surface) — convex, flat or dipped. Other varieties: dimensions and
density of mesoporial perforations; form, dimensions, density and regularity of location of pore and mesoporial
spinules (as well as form and dimensions of spinulose base); form and dimensions of lacunate wall; structure of a
lateral surface of lacunate wall; dimensions of exine and some elements of its interior structure etc. Bases of
several pore spinules are sometimes consolidated and form “spinulose islands™ (frag y operculum). Surface
of p.g. may have very small granules and be smooth or undulating. There is a supposition that the normal p.g. may
be not only spherical, but also with concave wall from one side as well (for better contact with pistil). We propose
1o use the relative area of pore surface (it is calculated by dividing total area of pore surface into area of pollen
surface) as a sign of structure of pantoporate spherical p.g., if pores are not situated in lacunae. It may reflect the
conditions of growing of the plants at the period of florescence: lesser relative area of pores correlates with lesser
humidity of the air.

Pollen morphology of Ruellia species from Argentina and Paraguay
Pire, S. M. & Garralla, S. S.

Departamento de Biologfa, Facultad de Ciencias Exactas, Fisicas y Naturales, Universidad Nacional del Nordeste
y Centro de Ecologfa Aplicada del Litoral, CONICET, 3400-Corrientes, Argentina.

One of the largest genera of the family Acanthaceae, is Ruellia L., represented in Argentina and
Paraguay by 20 species. The aim of the present study is to provide detailed pollen descriptions and to investigate
about the value of pollen characters as indicators of species relationships. Quantitative and qualitative characters
have been analyzed by LM and SEM on acetolysed pollen. Although studied taxa show a great diversification in
flowers and inflorescence morphology, the pollen grains present quite uniforms general characteristics. The pollen
is 3-porate, occasionally 3-colporate, subspheroidal and coarsely reticulate. However, a more detailed analysis
reveals exine character variations : llae shape (“chandelier”, “cane” and “amphora” forms), muri shape

(pointed or rounded, smooth or crinkled), simp or ¢ col llate muri, pattern of lumina granules

(dense, sparse or absent) and three categories of exine thickness (< 4.5 pm, 4.6-7.5um or > 7.5um). The grain size
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can be small (< 50 ym). medium (51-70 pm) or large (> T0pm) Species peesent different combinations of pollen
characters.

: A cluster analysis bucd on a Q-type study using the similanty coefficient of Jaccard have been
1Pphed One small group, comprising R. epallocaulos Leonard ex C Ezcurra & Wassh., R angustifiora (Nees)
Lindas ex Rambo and R. longipedunculata Lindau is distinguished from all the other species by the shape of the
columellac (“chandelier” form) and the two last species by a colp ap The ng species are
grouped in a second Jonger group. Within this group several subgroups of species can be recognized that have a
number of characters in common. This study confirms that the pollen characteristics of Rwellia represented 1
Argentina and Paraguay is a good diagnostic characters to differ species.

Cavate and saccate pollen grains
Polevova, S. V.
M.V.Lomonosov Moscow State University, Moscow, Russia.

Formation of large cava in ectexine is known for different plant specics. In Gymnospermae such cava
are named sacci and determined as * local separation within the exine of a pollen grain and at least partly filled
with an glveolate infrastructure™(Glossary). Saccate pollen grains are typical for Pinus, Picea, Abies, Podocarpus
and others, both recent and fossil species. Ectexine of Welwitcia and Ephedra also posses cava, but they are not so
big as in Coniferales. Pollen grains with cava in ectexine are also typical for some Angiospermac. They are
distinguished as * a cavity between two layers of the exine extending to the colpus margin where the layers
meet”(Glossary). In Compositae cavate pollen grains have got three large cava in mesocolpium and two cava at
apocolpium. All of them are connected with each other, thus tectum and foot layer merge only at aperture margins
A large cavea in ectexine is also typical for pollen grains of Newradaceae, Trapaceae and some Proteaceae
Tectum and foot layer of Newuradaceae pollen grains are merged only at aperture margins, forming a big united
cavea outside aperture regions. Pollen grains of Trapaceae and Proteaceae have got folding tectum, that forms
narrow cavea of different size. Tectum and foot layer are also combined only near ap

Thus, sporoderm structure of anemophilous gymnosperms and entomophilous angiosperms have some
common features. The sacci of gymnosperms may carry out several functions: 1) the improvement of acrodynamic
characters of pollen grains; 2) functionally correct orientation of pollen grain on the receptor drop and nucellus; 3)
gate function. Inner sporoderm of saccus bottom is very thin and elastic, 5o it can sag inside the saccus
(Meyer-Melikian N.R., 2000). 4) The most exotic possible function of gymnosperms sacci was proposed by
AP.Rasnicyn. He supposed that the origin of saccus can lead 10 the decrease in pollen attraction as a feeding
resource because of comparative decrease in the volume of eatable hametophyte and increase in the volume of
non-catable sporoderm. Species of Neuradaceae, Trapaceae and Proteaceae are entomophilous, so acrodynamic
ability of pollen grains is not so important. Large cavities in the sporoderm structure mainly function as
harmomegate. This function is especially important for plants of arid regions of Southern Africa. Pollen grains of
Compositae species can be cavate and non-cavate. The plants of this family are mainly entomophilous. The
exeptions are anemophilous Arzemisia with non-cavate pollen grains and Ambrosia with cavate pollen. In spite of
the same structure of sporopollenin skeleton, cavities can be filled with water or air. Under harmomegate
moverments pollen grains with water in cavities loose it first of all. At the same time the size of cavities goes
down, and the volume of protoplasm does not change (Blackmore S. et al., 1984). When the cavities are filled with
air, pollen grains loose water from protoplast, and the size of cavities increase at the expense of protoplast.

All cavate and saccate pollen grains have got large or middle size and thick sporoderm. These are the
only common characters of all studied examples. It is supposed that such convergation can be explain by a very
easy loss of connections between ectexine layers in ontogeny. Cavities formed as a result of such loss, are used for
different purpose: for flights in gymnosperms or for storage of biologically active substances in angiosperms.

The work was carried out under financial support of RFBR, grant N 02-04-48703.
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BLACKMORE S., VAN HELVOORT H.AM., PUNT W. 1984. On the terminology, origins and functions of
caveate pollen in Compositae. /Rev. Palacobot. Palynol. 43: 293-301.
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Pollen morphology and phylogeny of Acalypha (Euphorbiaceae)
Sagun, V. G.'; Levin, G. A’ & van der Ham, R. W. J. M.”
! Center for Biodiversity, lllinois Natural History Survey, 607 E. Peabody Dr., Champaign, Ilinois,
USA and Department of Plant Biology, University of Ilinois at Urbana-Champaign, USA.
* Nationau! Herbarium Nederland-Leiden Branch, P.O. Box 9514, 2300 RA Leiden, The Netherlands.

The geous Arahpha is composed of about 450 spectcs and is the fourth largest genus in the family

Euphorbiaceae. A pal g2l was conducted in order to broaden the morphological database for
phylogenetic mlym of the genus towards a revision of its infrageneric classification. The pollen of 87 collections
consisting of 71 species rep g 3/3 subg 11711 secf and 37/39 series were examined with LM and

SEM. Acalypha pollen is smiall (mx larger than 22 pm), subisopolar to isopolar and has an oblate-spheroidal to
mhobhl: mcndwnal outline. The aperture system is 2-8 colporate, ectocolpus short (1-5 pm) and almost equal to
Exine ion is rugulate with vague to distinct scabrae localized on the margins of the
muri or scattered over the pollen surface. Three types of exine omamentation were recognized, but their
dxsmbuunn within the genus is not consistent with a molecular phylogeny based on ITS and ndhF. Aperture
is plex, making recog of distinct types difficult. The present findings do not agree with

previous studies describing Acalypha pollen to be homogenous within the genus.

Palynology of the Anacardiaceae: Tribe Mangifereae

Tangtragoon, T. & Oeggl, K.

Botanical Institute of Innsbruck University, A-6020, Innsbruck (Austria).

The pollen phology of the A di is studied to contribute to the systematic position of this
family. At present 16 species belonging to 6 genera of the tribe Mangifereae are investigated by light and scanning
electron microscopy. The tribe Mangifereae is eurypalynous, characterised monad, tricolporate and isopolar, rarely
heteropolar grains, Their size averages between 17.4 to 60.4 pm, the P/E ratio between 0.88 to 1.74. Most of
grains are prolate spheroidal to prolate, some grains are oblate spheroidal. In polar view they show mostly a
circular, rarely a subtriangular outline. The number of ectoapertures and endoapertures consists uniformly of three
colpi and pori respectively. The apertures are zono-aperturate and situated at the equator. The pori are mostly
large, lalongate and irregular rectangular, rarely lolongate. The exine thickness varies between 1.2 to 3.8 pm. The
sexine is generally thicker than the nexine, and averages between 0.8 to 2.7 pm. The tectum is reticulate,
reticulate-suprastriate, striato-reticulate and striate. Its thickness ranges from 0.4 to 1.6 pm. The columellae are
mostly short and do not exceed 1 pm. The nexine is generally thin, varying between 0.5 to 1.2 pm.

Seven pollen types are recognised mainly on ap morphology, sexine sculpture, pollen symmetry
and size. Three groups of preliminary phylogenetic morphological trends emerge from this study. The first group
comprises five pollen types: Anacardium exelsum type, Anacardium occidentale type, Bowea burmanica type,
Gluta usitata type and Mangifera foetida type, with reticulate and striato-reticulate sculpture, Group two consists
of the Gluta bengas type, with reticulate-suprastriate and heteropolar sculpture. Group three has also only one
type, the Buchanania arborescens type, with finely striate sculpture. The present results support the existing
taxonomic investigations by macro morphology and molecular studies. A key for the identification of these pollen
types is presented.

Key words: palynology, pollen morphology, phylogeny, Mangifereae, Anacardiaceae.

BAKSL S.K. 1976. Pollen morphology of the genera Gluta and Melanorrhoea Wallich (Anacardiaceae). pp. 379-
405 in: the evol ifi of the exine(eds. Ferguson, L.K.&Muller, J.)[Linnean Soc. Symp. Ser.,
No.1] Acadamic Press, Lnndon

CHAYAMARIT, K. 1997. Preliminary checklist of the Anacardiaceae in Thailand. Thai forest Bulletin (Botany)

22: 1-13.

ERDTMAN, G. 1952. Pollen morphology and plant taxonomy. Angiosperms. 539pp. Chronica Botanica Co.:
Waltham, Mass.
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HOU, D. 1978, Anacard In: Flora Mal Series | Spe phyta Vol. 9, Part2(ed. C.G. G ). van
Steenis) pp. 395 548. Martinus Niphoff, The Hague
IBE, RA. & LEIS, R.A. 1979. Pollea phology of hern North A Bull Torrey bot. Club 106, 140-4

WANNAN, B. S. & QUINN, C. 1 1990 Pericarp structure and genenic affinitics in Anacardiaccae. Bosamical
Journal of the Linnean Society 102 225 252

Palynologic study of Spiraea L. (Rosaceae)

Torgaeva, G. N.
Amur Research Integrated FEB RAS, Blagoveshchensk, 675000, Russia
When carrying out the palinologic i igations of Miocene-Qu y depaosits the derabl

difficulties arise due to avmlabulm in the spc\.tra the abundant pollen of the diverse gnsty and shrub plants, the
morphology of which has been studied not well enough. Especially it is actual for Priamurye, where spores and
polien is the only palcontologic material, by which one can determine the age of enclosing rocks and restore the
character of vegetation and climate as well as make the correlation of the sections.

The solution of this problem is possible, first of all, on the basis of detailed study of the recent plants’

pollen morphology with use of light and ing electron mi pes and creation the yalyuocauk»gnc
Thxsworkhasbemgdmcbylhcnuﬂmsmce 1998. Since then the detailed |
of ‘Scrophular

cac (B species from 4 genera), Ranunculaceae (11 spmcs from § gmcn)
(Torgncvn GN, 2000) and Spiraea.L Rosaceae (10 species) have been carried out. The conducted
investigations allowed to establish the distinctive morphological features of the generic and specific level. to
distinguish the types of pollen grains of these familics.

The analysis of publications shows that the morphology of Spiraea L. pollen grains has been studied
not well enough. In the p 1 paper the ta ic status of similar species of Spiraea L. genus was made
more precise. The morphostructure and peculiarities of pollen grains’ sporoderm structure has been revealed. 10
species of Spiraea L. genus, growing on the territory of Priamurye, Siberia and other areas of the Far East, have
been studied with the scanning electron microscope. The Spiraea L. pollen grains are radiosymmetric,
cquamnnlly tncolpa(cpon: They differ from each other by some details of the pore structure and by size. The
exine of pollen grains is plain or weak-striated.

Exine ultrastructure of Duplicisporites from the Triassic of Italy
Zavialova, N. E." & Roghi, G.

' Palynological Laboratory, Institute for Geology and Development of Fossil Fuels Vavilova ul. 25,

X b. 1, 117312, Moscow, Russia zavial @mail.ru.

“ Institute of Geosciences and Earth Resources (IGG-CNR), Corso Garibaldi 37, Padova 1-35137,
Ttaly guido@epidote.dmp.unipd.it.

During a palynological revision of the Upper Triassic units of Italy, Austria and Hungary. a large
amount of pollen and spores became available and has helped to solve some taxonomic problems. At this
paleolatitude (20-25° N), during the late Ladinian, Circumpolles appear, a pollen group with supposed
cheirolepidiaceous affinity. The conifers producing this pollen would seem to be the most likely trees to have
exuded the abundant fossil resin and cuticle fragments found in the Carnian of ltaly. As plants macrorests are
ra'{-c.‘lhe analysis of the ultrastructure of Upper Triassic Circumpolles could give new information about their
affinity.

Samples have been collected from the mixed carbonate-clastic Diirrenstein Formation in the
Dolomites, and from the subtidal marly shales with calcareous intercalation, “Rio del Lago” Formation, in the
Julian Alps. These formations, well dated with ammonoids and conodonts, are late Julian — upper Tuvalian in
age. Azonotriletes and cavatomonoletes spores and monosaccoid, bisaccoid and Circumpolles pollen are well
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represented in both localities. Among the members of the latter group, the genera Precirculina, Partitisporites,
Paracirculina, Duplicisporites and Camerosporites have been determined

A morphological study of dispersed Circumpolles pollen grains from the Upper Triassic of the
Southern Alps was started with the formal genus Duplicisporites. Individual polien grains (LM image, Fig. 1)
were treated by means of scanning electron microscopy (SEM) and transmission clectron microscopy (TEM)
With SEM, the pollen surface is finely verrucate (Fig 2) with low verrucae of variable size. A sub-equatorial
continuous circular furrow is clearly distinguished. The proximal trilete scar (seen with SEM) is small, close, and
indistinet. TEM revealed a typical exine organization with the wall composed by a double layer (Fig. 3). The
ectexine is formed by numerous, small, closely packed granulae subdivided by irregularly-spaced cavities. At the
base of this layer the granulae are clearly visible, while superficially they are fused into an indistinct tectum with
an undulating margin, which comresponds to the verrucate sculpture visible with SEM. In the region of the
subequatorial canal, the ectexine becomes considerably thinner, about 1/3 of the usual thickness. At places, the
ectexine is slightly separated from the underlying endexine. The endexine is prominent and significantly darker
than the ectexine. It is homogeneous and of constant thickness. On the base of the older age with respect to the
genus Classopollis, the present ultrastructural dataset, provides additional information on the possible origin of
the cheirolepidiaceous-type morphology
The study is supported by the Russian Foundation for Basic Research, no. 03-04-4961 1.

Pollen morphology of family Euphorbiaceae from Pakistan

Perveen, A. & Qaiser, M.
Department of Botany, University of Karachi.

Pollen morphology of 40 species representing 5 genera viz Andrachne, Chrozophora, Dalechampia,
Euphorbia, Mallotus and Phyllantus of the family Euphorbiaceae from Pakistan has been examined by light and
scanning electron microscope. Euphorbiaceace is a curypalynous family.

Pollen grains usually radially symmetrical, isopolar, prolate or oblate-spheroidal to prolate-spheroidal,
often sub-oblate to sub-prolate tricolporate often 6-7 colporate. Colpi generally with colpal membrane psilate to
sparsely or densely granulated, ora lalongate, sexine as thick as nexine, or slightly thicker or thinner than nexine.
Tectum varies from reticulate to rugulate-reticulate or rugulate — foveolate. Rarely scabrate or striate. On the basis
of exine pattern and apertures number § distinet pollen types are recognized. viz., Andrachne - type, Euphorbia-
type. Phyllanthus- type, Mallotus- type and Chrozophora-type. Pollen morphology of the family is significantly
helpful at the generic and specific level.
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Palynological analysis of section Crociseris Reichenb. in Senecio L. (Asteraceae)
from the Iberian Peninsula

Pérez-Romero, R.'; Valencia Barrera, R. M.'; Pérez de Paz, J.%;
Pérez Morales, C.'; del Rio, S.” & Penas, A'

' Departamento de Biologia Vegetal, Facultad de Ciencias Bioldgicas y Ambicntales,
Universidad de Lodn, Campus de Vegazana s/n, 24071 Ledn, Spain
? Jardin Botinico Canario “Viera y Clavijo”, Apto. de Correos 14 de Tafira Alta,
35017 Las Palmas de Gran Canaria, Spain.

The pollen morphology of Section Crociseris Reichenb. in genus Semecio L. (Asteraceac) from the
Iberian Peninsula is investigated in the present study, namely Senecio pyrenaicus L. (4 subspecies), S. doronicum
L. (2 subspecies), 5. lagascanus DC., §. paludosus L., S. auricula Bourg. ex Cass. (2 subspecies), 5. eriopaus WK,
S. lopezii Boiss. We also studied one specie of different sections in Semecio L. and two species of the genus
Doronicum L. as outgroup samples: Senecio boissieri DC., §. linifolius L., 8. doria L subsp. legionensis (Lange)
Chater, S. helenitis (L.) Schinz & Thell. subsp. helenitis, S. carpetanus Boiss. & Reuter, §. jacobaea L., S minutus
(Cav.) DC., . wudgaris L., Doronicum grandifiorum Lam. and D. plantagineum L.

To carry out this study we used 110 specimens of the taxa appointed before, selected among 1000
sheets from different herbaria. The samples were acetolyzed following the methods outlined in ERDTMAN
(1969). We scored 29 characters using light and scanning electron microscopies. Quantitative data were analized
using Simpson & Roe's test (BIDAULT 1968). The variation among similar structures were described by dividing
the 29 characters into character states according to the standardized system 10-90 (HIDEUX, 1977; HIDEUX et
MAHE, 1977). Two data matrices were used according 1o taxa and populations covered. Finally taxa were
classified according to overall simirality using phenetic methods (SNEATH & SOKAL, 1973; HIDEUX, 1977;
HIDEUX et MAHE, 1977). Principal components analyses and cluster analyses were performed using the
NTSYSpe package (version 2.0). Principal components analysis was performed on the correlation matrix, obtained
from the standardized data, Cluster analysis involved computing a distance matrix based on standardized data and
performing a complete method analysis to construct a dendrogram. The cophenetic correlation coefficient was
calculated and used as a measure of goodness of fit of the cluster analysis to the data.

Pollen grains of all taxa examined are trizonocolporate, Their shape varies from prolate- spheroidal to
spheroidal, presenting a medium size. The tectum is always perforate-echinate. It was concluded that palinological
characters are an useful complementary source of information in Senecio, being the most important

- Shape of the polien, all the characters studied relating to the spines: length, width, density, interspinal

area, shape and perforations density on spine, and finally perforations density on tectum

- Polar axis, Equatorial diameter, mesocolpium width and endoaperture (length and width)

- Mesoaperture, ormamentation, number of apocolpium and intercolpium spines.

BIDAULT, M. 1968. Essai de taxonomie experimentale et numérique sur la Festuca ovina L. s.1. du Sudest de la
France. Rev. Cytol. Biol. Veg. 31: 217-356

ERDTMAN, G. 1969. Handbook of Palynology. Munksgaard, Copenhagen, Denmark.

HIDEUX, M. 1977. Traitament numérique des données palinologiques & des fins taxonomiques. Grana 16: 85-97

HIDEUX, M. et MAHE, J. 1977. Traitement par la taxonomie numérique des données palynologiques
Saxifragacées ligneuses australes. Rey. Gen. Bot. 84: 21-60

SNEATH, P.H.A. & SOKAL, R.R. 1973. Numerical Taxonomy. The principles and practice of numerical
classification. W.H. Freeman and company. San Francisco
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A study on pollen morphology of tundra plans from Barrow, Arctic
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Nanjing Institute of Geology and Palacontolog s¢ Acadimy of Science, Nanjing 210008 . China;
* Anhui Normal University, Wuhu 241000, China
Anbui University, Hefei 230000, China
* Institute of Geography and environmental Science, Chinese Acadimy of Science, Beijing 100101, China

Barrow is located in the northeast of Alaskan coastal plain (71021° N, 156040° W),which is encircled
by the Chukchi Sea in the west and the Beaufort Sea in the north. Thus, it is considered 1o be a key region for
studying the land-ocean interaction related to climatic and environmental changes. Climatically, Barrow is a quite
cold area with the mean annual temperature of ~12 4°C and the mean winter and summer temperatures ranges
between -29°C and 2°C. Mean annual precipitation is less than 250mmv/a

Pollen morphology of 15 species of tundea plants from Barrow, Arctic are investigated in the present study.
They are Dryas integrifiora M.Vahi (Rosaceae), Rubus chamaemorus 1. (Rosaceae),Salix routundifolia Trauty
(Saliaceac) Saxifraga cernua L(Saxifragaceae), Silene acacelis (L.) Jacq., Ho a peploides (L.) Ehrh.,
Stallaria laeta Richards, (Caryophyllaceae), Rumex arcticus Trauty (Polygonaceae) Papaver macounii Greane
(Papaveraceac), Ranunculus nivalis L. (Ranunculaceae), Saussurea viseidia Hult (Compositae), Mertensia martima
(L) S.FGray (Boraginaceae). Pyrola grandiflora Radius (Pyrolaceae), Pedicularis langsdorffi Fisch
(Scrophulariaceae), Cardamine pratensis L. (Cruciferae). The result shows that the pollen grains are mainly
spheradal, subspheroidal and oblate, cocoon-formed or tetrads. The types of aperture are mostly tricolporate or
treolpate, rarely pantoporate. They are radially or bilaterally symmetric. All these plants from which the pollen
materials were collected for this study are found to occur commonly in Arctic area. Most of them, except for 3
species which are bushes, are perennial or annual herbs. Investigation on pollen grains of tundra plants can provide
significant data for comparative study of fossil polken and for reconstruction of paleovegetation and paleoclimate in Barrow area.

ERIC H. 1968. Flora of Alaska and Neighboring Territories, Stanford Univ. Press, Stanford California.336-949.
ANDERSON P.M., BARFLEIN P.J.BRUBATER L.B, GAJEWSKI K. AND RITECHI J 1991. Vegetation-

Pollen-Climate relationships for the arcto-boreal region of North America and Geenland, Journal of
Biogeograpgy, 18:565-582

Description and differentiation of Pseudolarix amabilis (Nelson) Rehder
pollen and implications on its fossil record

Zanni, M.' & Ravazzi, C.

! Dipartimento di Scienze Ambientali e del Territorio, Universita Milano-Bicocea, Piazza della Scienza 1,
20125 Milano (ltaly), e-mail: mariozanni @ virgilio.it
*CNR - Istituto Dinamica Processi Ambientali, Via Pasubio 5, 24044 Dalmine (ltaly),
e-mail: cesare ravazzi @idpa.cnr.it

We investigated fresh pollen of Psendolarix amabilis (Pinaceae) through a morphometric analysis of its
bisaccate pollen grains at light microscope and at SEM (see images below). The observed characters have than
been compared with pollen grains from twelve living species of Pinus. Differentiation criteria from Pinus and
other bisacccate have been established and then verified on a fossil sample from the Pliocene of Piedmont (Italy)
in which abundance of Pseudolarix cone scale and needles was found by Martinetto (2001a, 2001b) Positive
recognition of Pseudolarix pollen also concerns lacustrine sediment from Massif Central (France) about 4 millions
years old. Distinction of Pseudolarix from Pinus pollen will enable to investigate the fossil history of this genus,
s0 far remained obscure because of its low representation in macrofossil records.
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