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M dau are potentially useful in a number of research arcas, for example, in Taxonomy, pollination
bialogy, ap npr , natural gt and vegetation history.

A contribution to the ultrastructural knowledge of the pollen
exine in tribe Inuleae Cass. (Asteraceae)

Pereira Coutinho, A.
Department of Botany, University of Coimbra, 3000 - Coimbra (Portugal).

The Inuleae semsu stricto comprise 38 genera and 480 species, mainly with a Eurasian and
Mediterranean distribution (ANDERBERG, 1994). Using light microscopy. STIX (1960) and LEINS (1968, 1971)
studied the pollen exine wall structure of five genera and 11 species included in the /nula pollen type, and 32
genera and 137 species representing 20 other pollen types. The only transmission electron microscope studies of
pollen exine in the Inuleae were carried out by SKVARLA & TURNER (1966)

(Inula britannica) and SKVARLA et al. (1977) (Alagoppap Bl mollis). These investigators
pointed out the existence of a senecioid type wall structure in the pollcn grains of the 3 taxa that they studied.

As a contribution 1o the knowledge of pollen wall structure in this tribe, we have investigated, with
transmission electron microscopy, the pollen exine in the following taxa: Asteriscus maritimus, Dittrichia viscosa,
Pallenis spinosa, Limbarda rnllmlmdcr Nauplius aquaticus, and Pulicaria paludosa. In some cases, this study
was pl d by 2 microscope observations of fractured exines. In the pollen of all the taxa

1, a well-defined ioid pattern is noted. The spines are not solid, but have distinct structural
modification for about1/2-3/4 of their length. The only exception is the pollen of A. maritimus where only very
reduced caveae were observed.

In general our results agree with those of LEINS (1968, 1971) and SKVARLA & col. (1966, 1977).

According o BOLICK (1978), EL-GHAZALY & ANDERBERG (1995), and ZAVADA & VILLIERS
(2000), the reduction of the caveae and foramina indicates that the pollen of the Inuleae is primitive within the
Asteroideae.

In our opinion, the unusual development of the caveae of Asteriscus maritimus, when compared with
that of the other Inuleae, represents an adaptation to the especially harsh conditions of habitat for this species
(seaside rocks exposed to the action of sun and salty wind). In fact, greater caveae constitute an efficient
harmomegathic device, and are a good place for the ac lation of hydrophobic sut es, for preventing the
dessication of the male gametophyte.
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Orbicules: intriguing features of the anther
Vinckier, S, & Smets, E.

Laboratory of Plant Systematics, Institute of Botany and Microbiclogy. K U Leuven,
Kasteelpark Arenberg 31, B-3001 Leuven (Belgium)

In the anthers of flowering plants, gymnosperms, and seed ferns, tiny (= 1 jim) granules may occur on
the radial and innermost tangential wall of secretory tapetum cells. These granules are called orbicules or Ubisch
bodies. Orbicules develop simultaneously with the growing pollen exine and are composed of sporopolienin,
similar to the pollen exine.

In higher plants, the ormamentation of the pollen exine and that of the orbicule wall often show striking

! These paralleli are rooted in the homology of and spc ussue.  Since
omamentation of the pollen exine offers useful Lhﬂﬂ(‘k‘l‘s for syslcmaucs, arbicules mlgm also have taxonomic
\aluc We studied mc ontogen) dxvem!y and of arbicules in the ouk: Gentianales wuh

and yA!ypoIogybnedupmm: phological and ultra
diversity was worked out. The proposed typology offered a useful tool to evaluate the systematic importance of
orbicule charactenistics in the families of Genuanales. In Apocynaceae s1 and G arbicule ch
seemed to be gly lated with evolutionary trends in pollen and tapetum type features.

As mentioned abovc orbicules are considered to be a general ful\nt of spccncs characterised by a

Ani g fact is that hay-fever- ing are d by the p of
secmoty lapela We m\esngatcd the possible role arbicules may phv as vector of Allergens The presence of
arbicules was studied in 15 xmpomml European allergenic species. In all Betul di Poaceae,
and Urti species, « les were hed to the pollen exine, indicating the possxhlhty of dispersal of

bicules into the phere during anthesis. The localisati ofhomo!op ofthc new birch allergen Ber v 7 was
studied at the ultrastructural level in Hazel anthers using i hods. The results of
this study showed that orbicules of Hazel might act as effective vcctols for homologs of Bel v 7 and that the debris
of Hazel anthers represent another vector of allergens after the pollen season,

Session b2.2

EVOLUTION OF ANGIOSPERM POLLEN CHARACTERS

Pollen evolution in cordaites and early conifers

G kov, A. V.' & Zavialova, N. E?

! Komarov Botanical Institute, Russian Academy of Sciences, 197376,
Professora Popova 2, St.-Petersburg, Russia.
* Institute of Geology and Exploitation of Combustible Fuels, Ministry of Power Engineering and Russian
Academy of Sciences, 117312, Vavilova 25, k. 1, Moscow, Russia.

Modern conifers, according to S.V. Meyen (1984), represent the “summit” of evolution among
gy perms p ing the most ad d seeds. It can be confirmed by the realizing the fact that they possess
the most advanced pollen too. The origin of two main features of modern conifer pollen grains — strict distal
germination and the in bisaccate condition — should be understood to reveal the trend of pollen evolution
in the clade of pinopsids.

Since R. Florin (1938 — 1945) it is gencrally acccplcd that conifers has originated from Euramerian
cordaites (the Cordaitanthaceae). Florin has derived P porites, mong pollen of the carliest conifers
from the cordaitalean pollen Florinites, but now it is highly doubtful, as Florinites possesses an eusaccus and a
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single distal aperture, while Potondesporites seems 10 be protosaccate prepolien. M. A. Millay and T. N. Taylor
(1976) have shown that Florinites is rather 4 final sug: uf an independent evolutionary lincage within cordaites.
which had began from the accate p ! Felixipoll

Cordaitina prepollen produced by the both A families of cord i. e. the Vojnovskyaceae and
Rufloriaceae, seems 10 be more "pmmuvt POSSESSIng a smglc torus-like saccus with an ultrastructure which can
be described as intermed and But at the same time Angaran cordaites
produced another type of pollen grains “which could be designated as “tub-like” (Acusporidatina, Cladaitina,
Reticulatina and other pollen genera). They were round or oval with a rectangular depression on the proximal side.
The ectexine was rather thick especially at the distal side imitating a singie protosaccus attached to the proximal
side (subinfraturma Distalsaccini Dibner, 1970). Both ectexine surface and inner ultrastructure could be rather
diverse in different gmm but mc gcxmul abscm.c of distal aperture in this type of palynomorphs indicates that it
has 10 be gned to prisingly such prepollen occurs both in the Vojnovskyaceac and the
Ruflorisceae and even m some primitive Angaran conifers (Kungurodendron) suggesting a case of geographic
paralichsm.

Almost all other types of pollen grains produced by primitive conifers can be easy derived from
Potoniesporites. The main phylogcn:uc "stem” of early conifers leads from the Emporiaceae, Utrechtiaceae and
Thucydiaceae with P, ites lien to the Voltziaceae whose mcmbcts have produced protobisaccate
pollen grains nwwbk o Tnadt.\pom and Alisporites. Pollen grains of Triadispora s d 10 possess double
imal trilete mark together with distal aperture located belwecn sacci, while
Alt.pomu was more advnm.ed pollen with a single distal aperture.

The Majonicaceae together with the close genus Sashinia represent most probably the “lateral branch™
in the conifer phylogeny. Their pollen (Luec Impnnlc-s of the Majonlcacm and Srulaspanrtr of Sashinia) was
protobisaccate and seemed to possess double germi 100, although their proximal aperture looked differently
than that of Triadispora.

Surprisingly Nuskoisporites (pollen grains of Ortiseia) looks more primitive than Potoniesporites,
although Ortiseia seems W be the most advanced (and the youngest) ber of the Utrechti In having radial
symmetry Nuskoisporites resembles Cordaitina and one can assume that all three genera have evolved from the
common ancient predecessor.

The distribution of different types of pollen among early pinopsids suggests that the separation of
conifers from cordaites (if it was a single event) has happened very early in the evolutionary history of cordaites,
roughly at the same stage, when the cordaites themselves have been divided into three families (Cordaitanthaceae,
Vojnovskyaceae, and Rufloriaceae). The immediate ancestors of ifers had p d app ly the
Cordaitina-like pollen, which remained later only in the Angaran families of cordaites. Many features of
coniferalean pollen grains (¢. g. double germination, bisaccate condition, etc.) evolved most likely independently
in several parallel lineages.

Origin of the angiosperms: Palynological evidence revisited
Zavada, M. S.
Department of Biology, Providence College, Providence, R102918, USA.

Interpretation of fossil pollen distribution, and taxonomic position has played an important role in
developing hypotheses on the origin, and early diversification of angiosperms. Benchmark investigations in the
1970's reporting the successive occurrence of significant fossil pollen types through the Lower Cretaceous,
coupled with surveys of extant pollen morphology of primitive angiosperms, laid the foundation for proposing the
Lower Cretaceous origin and diversification of angiosperms. Over the past 30 years, however, ultra-structural
investigations (SEM and TEM) on extant pollen, and a wide range of fossil pollen types (including dispersed, and
in situ pollen) from the Permian, Triassic and Jurassic, suggest that a majority of Triassic, and Jurassic pollen
types are similar to one another and probably have gymnosperm affinities, however, pollen with angiosperm
features does occurs in low frequency through the Triassic, and Jurassic. This suggests an alternative interpretation
of angiosperm origins. The data altcmauvcly suggest a Triassic origin of angiosperms within the Atlantic rift zone.
During the Triassic and Jurassic species origination rates may have equaled the extinction rates resulting in the
sparse occurrence of angiosperms pollen types from different geographic areas in the Atlantic rift (i.e.,
angiosperms initially had an extended lag phase). It was not until the Lower Cretaceous that origination rates
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exceeded extinction rates (expansion phase of a species), It ll!he‘ of angiosy ugh
the Cretaceous. The earlier ongin of angiosp de of new sister groups 10 the
ANZIOSPEMS, 1S more with the molecul: dnn.mdusnppmmdbr,mrmphnlthumy
also call into g the usefulness of polien ch for tracking the carhest argiosporms.

Fossil and living zona-aperturate pollen
Hesse, M.

Dep of Ul R ch and Palynology, Institute of Botany,
University of Vienna, A-1030 Wiea (Austria).

A survey on recent and fossil zona- npcnumc polku grains (i. ¢, with ring-like apertures running either
menidionally or equatorially) within the angiosy ken. New findings of recent and fossil polien are
presented, from which the fossils ca be tentatively mnbmed o Nymphaeaceae, Araceae and Iridaceae. Zona-
aperturate pollen has evolved sew:ral times independently among basal angiosperms (Nymphaeaceae,
Eup eae, A ceae, imiaceae, Alhem.\pfnnaxareae) and monocots (Araceae, Iridaceae,

»nandmrrae. Arecaceae, and Ra.palmrmt). but not in cudi (except of Li hes with its pecublar 242~
synsalcate ing, BUCHNER et al,, 1990). A nng-lxke aperture may divide the pollen grains in symmcmc halves, cr
if running asymmetrically, it divides the pollen grnms in two inequal halves. The zona-ap
differ in ornamentation and stratification not only in the respective apertural arcas, but sometimes also outside thc
aperture. The polarity question is settled not for all taxa because of the lack of tetrad observations, but known for
Nymphaeaceae, Eupomatiaceae, Atherospermataceae, some Arecaceae, and Rapateaceae. However, by
conclusion from analogy of asymmetric halves, in Araceae and Iridaceae the apertural rings will pmbatﬂy run
equatorially,

Is it not amazing that a ring-like aperture occurs in at least ten extant angiosperm families, more
precisely in basal dicots and monocots? This apparently naive statement posed several questions, for instance:
Why in so many families? Why does it occurs in isolation within a family where most pollen are sulcate or
inaperturate, as in Annonaceae? Why not in the cudicots? The zona-aperturate polien type (fully zonate) is
restricted (o (some) basal angiosperms and some monocots families/genera, and is lacking in eudicots (except of
the somewhat differing case of Limnanthes). The type is found also in fossils from the Cretaceous/Tertiary
boundary (ZETTER et al., 2001). It might be a relict of early angiosperms, before the amival (“invention") of the
3-colporate-contition. Before the advent of eudicots- tricolporates an aperture ring was perhaps the best way for a
target-oriented harmomegathic movement, i. ¢., to expand or to close a large arca adapted for possible pollen tube
formation/pollen germination. The apertural intine, the endexine (if present) and the reduced ektexine (likewise if
present) form together with an “oncus-like” layer a very elastic band around the pollen grain. This band is elastic
like an accordion or concertina. In dry state, the band is closed, in hydrated condition expanded, the ring opens
widely, and the pollen germination can take place everywhere. Hence, the harmomegathic movement of expanding
and closing the ring-like aperture is possible by the observed high degree of expansion, In contrast 10 operculate
conditions, which might be of benefit in dry climates (preventing from excessive dryness), the zona-aperturate
condition might be a benefit for taxa in humid environments.

More questions arise: why does, for example, the spectacular perturate condition occur
other apertural conditions within the same genus? And why is the aperturate conditions sometimes not stable
within a species, or even within a single pollen sac? A fine example is the case of Rhaphidophora africana where
most of the pollen grains are extended sulcate to bisulcate (in SEM), but fully pollen also occur (GRAYUM, 1992
“separating into halves” ). The percentage of fully zonate/bisulcate pollen may vary between individual plants. In
general, within large monocot families, the aperture conditions is often diverse, for instance in Araceae
(GRAYUM, 1992) or in Arecaceae (HARLEY & BAKER, 2001): inaperturate, sulcate, trichotomosulcate, bi-
aperturate and zona-aperturate pollen even within genera can be found side by side, and this diversity may have
been “an experiment by the playing/ /gambling/ /toying of nature”. This hypothesis might also explain the lack of
genuine zona-aperturate pollen conditions in cudicots.

1 i

BUCHNER, R., HALBRITTER, H., PFUNDNER, G. & HESSE, M. 1990. Pollen of Limnanthes douglasii: A
reinvestigation. Grana 29: 207-211.
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GRAYUN, M. H. 1992. Comparative external polien ultrastructure of the Araceae and putatively related taxa.

M hs Syst. Bot. M Bot. Gard. 167 pp. Missouri Botanical Garden. St. Louis.
HARLEY, M M & BAKER W. ). 2001. Pollen aperture morphology in Arecaceae: application within
phyl and a y of the fossil record of palm-like pollen. Grana 40: 45-77.

LE'!TER R HESSE, M. & FROSCH-RADIVO, A. 2001. Early Eocene zona-aperturate pollen grains of the
Proxapertites type with affinity 1o Araceae. Rev. Paleobot. Palynol. 117: 267-279.

Pollen evolution must be considered in a phylogenetic context:
insights from Magnoliales and implications for Proteales

Sauquet, H. & Cantrill, D.

Department of Palaeobotany, Swedish Museum of Natural History, P.O. Box 50007,
SE-104 05 Stockholm (Sweden).

Magnoliales, cunsisling of six families and about 3000 species of tropical to warm-temperate woody

P were long idered the most archaic order of flowering plants. This assumption was based on a

speual concentration of characters believed to be primitive in angiosperms, including monosulcate pollen with

granular exine structure. However, all recent higher-level phylogenetic analyses have shown that Magnoliales are

ol the earliest-diverging angiosperms, urging revision of the status of the putatively primitive features of this
order

Here we show the implications of a recent phylogenetic study of Magnoliales (SAUQUET er al. 2003)
for pollen ch lution, with an emphasis on Myristi (with nearly 500 species, the second largest
family in this group after Annonaceac), which exhibit interesting variation in their pollen morphology (SAUQUET
& LE THOMAS 2003). In several instances. this approach, using cladistic scoring and parsimony optimization of

h on phylogenetic trees, tums completely upside down long-standing ideas on pollen evolution. In
particular, columcllar exine structure is unambiguously resolved as the ancestral state of Magnoliales whereas
granular exine structure evolved later within the order, at least once in the ancestor of a clade of four families and
once within Myristicaceae, Other characters, such as the shape of pollen grain in Myristicaceae, turn out to be too
homoplastic to be given any phylogenetic significance. These results illustrate the crucial importance of studying
pollen evolution in a broader phylogenetic context, using hypotheses derived from additional sources of data.

These considerations will be crucial in a current project to reconstruct the biogeographic history of
another order of angiosperms, Proteales, a curious assemblage of three very different families (Nelumbonaceae, 1
species, Platanaceae, 10 species, and Proteaceae, 1700 species) branching at the base of the eudicot clade of
tricolpate angiosperms in all recent higher-level molecular analyses. In particular, the assignment of the extensive
pollen fossil record of Proteaceae to modern taxa of the family needs complete revision to use the benefits of the
c;a‘;ﬁslic approach and new data on phylogenctic relationships within Proteaceae (e.g. HOOT & DOUGLAS
1998).

SAUQUET, H. & LE THOMAS, A, 2003. Pollen diversity and evolution in Myristicaceae (Magnoliales).
International Journal of Plant Sciences 164: 613-628.

SAUQUET, H., DOYLE, J.A., SCHARASCHKIN, T., BORSCH, T, HILU, K.W., CHATROU, LW. & LE
THOMAS, A. 2003. Phylogenetic analysis of Magnoliales and Myristicaceae based on multiple data sets:
implications for character evolution. Botanical Journal of the Linnean Society 142: 125-186.

HOOT, S.B. & DOUGLAS, A.W. 1998. Phylogeny of the Protcaceae based on arpB and atpB-rbel. intergenic
spacer region seq Australian Sy ic Botany 11: 301-320.
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The angiosperm genus Gunnera in the Mesozoic: comparison between
Tricolpites reticulatus and pollen of extant Gunnera

Wanntorp, L."; Dettmann, M. E.* & Jarzen, D. M.}

Dcpamncnwamn) University of Stockholm, SE-106 91 Stockholm, Sweden, fax. +46 (8) 162268
t of Botany, University of Queensland, Brishane, Qld 4067, Australia
? Florida Museum of Natural History, Dickinson Hall, P.O. Box 117800, Gainesville, FL 32611-7800, US A

With its very complete Antarctic distribution in Africa, South America, Southeast Asia, Tasmania and
New Zealand, the angiosperm genus Guanera of 30-40 species. is & model example of 3 Gondwanan group. for
biogeographical studies aiming to reconstruct Southern Hemisphere history. In 1948, the botanist O. Sclling
noticed a remarkable similarity between the polkn of the Hawaiian (namzm peraloidea and the fossil pollen
species Tricolpites reticulatus. Based on this similanity, and subseqs confirmed by the studies of COOKSON

& PIKE (1954) and JARZEN (1980), we know that Gunnera alrcady ucwpmd its present range of distribution by
thc Late Cretaceous (c. 80 my). Several reports of T reticularus also support the previous p of Gunnera in
other localities such as North America and India where Gunaera is almost, or entirely, abseat today. A recently
conducted mncphological study based on scanning clectron microscopy (SEM), identified three main types of
poucn in extant species of Gunnera. Pollen type 1, charmactenised by an imperfect reticulum with sinuous

g-crested muri, was identified only in the South American G. herteri. Pollen type 2, distinguished by a
reticulum with equi-dimensional polygonal lumina, was found in the African species, . perpensa of subgenus
Gunnera, in the South American species of subgenus Misandra, as well as in the South American/Hawaiian
subgenus Panke. Lastly, species from subgenera Milligania and Pscudogunnera, from New Zealand/Australia and
South East Asia, respectively, have another type of pollen (type 3) which has a reticulum with lumuna of variable
shape and size. Within this type, two subtypes, a and b, were defined. Subtype 3a occurs in subgenus
Pseudogunnera, here the lumina of the apocolpia are of a different shape and size from the lumina of the
mesocolpia, while subtype 3b, represented by species of subgenus Milligania, has a reticulum with lumina
identical in both the mesocolpia and the apocolpia.

The results of a comparative study between species of Gunnera showing these pollen types, and fossil
specimens of 7. reticulatus from the Antarctic Peninsula, the Kerguelen Plateau and southeastern Australia are
described and discussed. According to the results of the study, there is a clear similarity between the Antarctic
specimen from Vega Island (dated late Campanian- Maastrichtian) and pollen type 3, found in the Malayan
species G. macrophylla, and in the species from New Zealand and Tasmania. The Australian fossil specimens
from Beach McNamara and Beach Princes (both dated early to late Maastrichtian or early Danian) are different in
morphology and could support a complex history for Gunnera in Australia. While the Beach McNamara specimen
shows affinities to pollen type 3a of subgenus Milligania, the spccuncns of Beach Princes are more similar to
pollen type 2, found in subgencra Gunnera, Panke and Misandra from the Mi of the Kerguelen
Plateau (southern Indian Ocean) are very similar to pcllcn type 2 and this is in contradiction to previous results
which had claimed a closer similarity between these specimens and the pollen of G. macrophylla. The companson
between pollen of extant species and fossil pollen can help our understanding of the biogeographical patterns of
organisms. This study aims to enh our hension of the biogeography of Gunnera and opens the door to
new studies aimed at dating the phylogeny of thc group.

COOKSON, 1. C., PIKE, K. M,, 1954. Some dicotyledonous pollen types from Cainozoic deposits in the
Australian region. - Australian Journal of Botany 2, 197 - 219.
JARZEN, D. M., 1980. The occurrence of Gunnera pollen in the fossil record. Biotropica. 12 (2), 117-123.

Pollen evolution in Amaranthaceae - insights from electron microscopy
and phylogenetic analyses

Borsch, T. & Milller, K.

Nees-Institut fiir Biodiversitat der Pflanzen, Friedrich-Wilhelms-Universitit Bonn,
Meckenheimer Allee 170, 53115 Bonn, Germany,
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Amaranthaceae ss. (1000 species in approx. 70 genera, mamlv tropical distribution) and

Chenopodiaceae (1400 spp. in appmx 100 genera, chicfly p ) tog the most species-rich
monophyletic clade (recently classified as A haceac s.1.) in the angiosperm utdcr Caryophyllales. Pollen
hology in A h is most diverse and some complex features such as stellate pore oramentation are

found nowhere cise among angiosperms.

With the aim to provide a robust phylogenetic framework for analyzing the cvolution of pollen, the
complete chloroplast rnK intron (2700 characters, including matK) was sequenced for all major groups in
Amaranthaceae ss., for representatives from Chenopodiaceae, and for allied caryophyllid families. Maximum
parsimony, maximum likelihood, and Bayesian analyses revealed a basal grade of Bosea (Macaronesian islands,
Cyprus, Himalaya), followed by C haqmmera (cndcm:c 1o Hawaii and the Australian Ridge). While Celosieae are
supported as natural, most other d infrafamiliar taxa were revealed to be para- or polyphyletic.
Within former Aervinae, an Achynmhmd and an Aervoid clade were recovered Thc gomphrcnond genus
Pseudoplantago, sharing some pollen- and other morphological f with A hoideae, is found within
Gomphrenoideae rather than being in a position linking both subfamilies.

A SEM survey of pollen in Amaranthaceae s.s. (covering about 25% of the species) and selected
Chy accompanied by TEM studies, led to numerous pollen characters, thc ancestral states of which
were tumﬂruclcd on the molecular phylogeny. According to this analy I I, pantoporate pollen with
ﬂm mcsop(mz and subglobose ektexinous bodies that are evenly spmad on lhc aperture membrane is
p phic in A haceae. The recently described iculate pollen archi (with meshes of the

lum being homol poria) is reconstructed to have evolved once in the ancestor of a highly
supported core Gmnphmno;d clndc that comprises the traditional Gomphrenoideae but excludes Iresine. Hook-
shaped and stellately arranged ektexinous bodies (stellate pore ornamentation) appear to have evolved at least
twice in parallel. Unlike other morphological characters used in previous classification systems, pollen characters
in general represent morphological synapomorphies circumscribing many clades recovered with molecular data.

Olacaceae and other Santalales: contributions from palaeopalynology and phylogeny
Malécot, V.

UMR A_462 and Départment de Sciences Biologiques, Institut National d'Horticulture,
49045 Angers Cedex 01 (France).

Olacaceae are the most primitive members of the order Santalales. An order characterised by the
inclusion of most of the woody bemiparasitic angiosperms, In fact the Olacaceae is the only family in the
Santalales containing autotrophic taxa. In the pollen fossil record the genus Anacolosidites, remarkable for its tri-
diploporate morphology, is attributed to the Olacacacae, in particular to the genera Anacolosa, Cathedra, and
Ptychopetalum which share very similar pollen morphology with the fossil genus. The earliest records of
Anacolosidites are Maastrichtian. Other fossil pollen genera associated with the Santalales: Loranthacidites,
Gothanopollis, and Florschuetzia, are also abundant from the Late Cretaceous onwards.

We have revised Anacolosidites using morph ical tools in order to identify fossil pollen records
that may be linked to pollen of current day genera of Olacaceae, based on our own observations plus three
previous palynological surveys of the family. At the same time studies of the phylogeny of the Santalales using
molecular and morphological data have also been carried out.

Only a few records of Anacolosidites appear to be erroneously attributed to Olacaceae, while the
majority may well be ancestral to the extant genera Anacolosa, Cathedra, and Phanerodiscus from tribe
Anacoloseae; but not Prychopetalum from tribe Olaceae. The particular distribution of Anacolosidites records
through space and time allow us to postulate a bi graphic history compatible with an earlier proposed
hypothesis of Olacaceae paleochomlogy Since the Maastrichtian Anacolosidites records are associated with
tropical or paratropical climates. The biogeographical history proposed is compatible with Wolfe's boreotropical
hypothesis, especially when considering, not only a southward migration of tropical vegetation but also, more
precisely, the reduction of the Eocene paratropical flora in the Northern Hemisphere, leaving only the current
disjunct tropical arcas.

An estimation of clade ages for our molecular phylogenic hypothesis was realised using the Non
Parametric Rate Smoothing method, calibrated with the oldest record of Anacolosidites. As an independent test of
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age calib an earher method of age for the ongm of the Santalales was also used. Combining age
estimation of cladogenetic events with the current distribution of Olacaceac, results in a hypothesis of ‘vicanance’
events which also agrees with Wolfe's modified by 1 hypath for most of mbes of Olacaccae. For a
few genera wath disjunct distributions some kn;dnsnac: &wnlmuhwmmﬁww&r
Miocene.

Thescsmdicsappliedlnothahmutsmmmlu“ fales, offer w© b

phy geographical data, thus providing 3 new hypothesis on
mhmsmpsbdmnanhmgor) md«.hdogcncuc cveats. In particular suggesting that taxa with Goandwanan

or, more p Ty, with end: sub-taxa in tropical Africa, s«.m Afnca and Asia, are nat only
ﬂxresuhdmclomccvm!s but also follow a modified b pical hyy

Single pollen grains to tetrads and pollinia in Apocynaceae
Verhoeven, R. L.
Department of Plant Sciences, University of the Free State, P.O. Box 339, Bloemfontein 9300, South Africa

The two families Apocynaceae and Asclepiadaceae were grouped together into one family, the
Apocynaceae 5.1 (Endress & Bruyns 2000). Within the family Apocynaceac s 1. five subfamilies are recognized
Rauvolficideac Kostel. (rather than Plumerioideae K. Schum.), Apocynoideae Bumett, Periplocoideac R. Br. ex
Endl., Secamonoideae Endl and Asclepiadoideae R. Br. ex Bumett. The Asclepiadoideae comprise four tribes.
Fockeeae H. Kunze, Meve & Liede, Marsdenicae Benth., Ceropegicae Orb., and Asclepiadese (R. Br.) Duby
(Endress & Stevens 2001).

The Rauvolfioideae typically have the corolla lobes sinistrorsely contorted in bud, the anthers are free
from the style head, and 3- or 4-colporate pollen grains. The Apocynoideae are characterized by having the corolla
lobes dextrorsely contorted in bud, anthers adnate to the style head, and 3-porate grains. The Periplocoideac are
characterized by having tetrads (in most genera) or free pollinia (four per anther) which are shed onto translators
The pollinia consist of tetrads and are not covered by a poll wall. The lator consists of an adhesive disc,
a stalk and an adhesive lined receptacle (onto which the tetrads or pollinia are shed at anthesis). The
Secamonoideae are characterized by having five pollinaria cach of which consists of four pollinia (consisting of
tetrads and not covered by a pollinium wall). The pollinia are attached to a corpusculum hy one or more »audu les
The manner in which the pollinia are attached to the translator is variable in this subfamily. The Ascl doid:
are characterized by having five pollinaria, each of which consists of two polhmn. each attached to the
corpusculum by a caudicle. The pollinium consists of single pollen grains and is surrounded by a pollinium wall,
The genus Fockea Endl. (tribe Fockeeae) differs from the other tribes in that the pollinium consists of tetrads, and
is not surrounded by a pollinium wall,

ENDRESS, M.E. & BRUYNS, P.V. 2000. A revised classification of the Apocynaceae s.1. Bot. Rev. 66 1-56
ENDRESS, M.E. & STEVENS, W.D. 2001. The renaissance of the Apocynaceae s.l: recent advances in
systematics, phylogeny, and evolution: introduction. Ann. Missouri Bot. Gard. 88: 517-522.

Phylogenetic analyses and the early evolution of pollen characters in angiosperms
Doyle, J. A.
Section of Evolution and Ecology, University of California, Davis, California 95616 (USA).

Phylogenetic analyses based on molecular and morphological data suggest resolutions of many long-
standing controversies on the early evolution of angiosperm pollen morphology and ultrastructure.

Despite continued uncertainty on relationships between angiosperms and other seed plants, the
increasingly robust rooting of the angiosperm phylogenetic tree among the “ANITA™ groups (Amborella,
Nymphaeales, Illiciales, Trimenia, Austrobaileya) clarifies the original pollen morphology of angiosperms.
Contrary to hypotheses that the first angiosperms had granular exine structure, the ANITA rooting implies that
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job icate pollen wi 1 ik mmandaomunumsmumwnsmcquandmguhx
columell andawlm Jate-reticul mmmmmn.molq:ﬂmognx’z;dd;m;?m
giosperm pollen represent this grade of evolution. Granular structure was independent ved from
tﬂ. dlar within ‘l’m’ hacales, M liales, and Laurales, as well as in “higher” eudicots such as_FaggB
e i 2 1. i N B A
(Amentiferse). This agrees with developmental cvidence that gr strucu';rc. in Nymp
of columellar structure. These results refute one of the arg 1 for a between angiosy t_and
Gnetales, Bennettitales, and Pentoxylon (the anthophyte hypothesis), namely the granular exine structure o these
Rroups. éonveuely mcy remove obstacles 1o 4 relationship with “seed ferns” with alveolar exine structure :.;:g;
Caytonia, glossopterids) and/or Triassic Crinopolles pollen (with - !;e.primitivc and thic
dexi i less likely when granul was 0 ] '
R i mw becny ditionally idered primitive but now appear to be a more derived early
line. In Myristic bers with lar exine mnmedamngcolumllnrlaxaagdmusnppegno
be dcnv;e.d Myristicaceae and Mngn;lxawu (which are also columellar) are basal 1o l?egenma. Galbulammfa.
Ei ta, and A which are united by a shift to granul Within A g
rru;mmlutc pollen (as in Anaxagorea) is ancestral, but it gave rise to columcuaf mon.osulea(e and dls_ulculate
single grains and inaperturate tetrads, some of which underwent reversals o single inaperturate grains. The
icul tetrads
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Wi were derived from I r ate mo ! Ilpoll:;:c of the
in their sister . Canellaceae. In Laurales, after an early shift to inaperturate pollen, exine
MIN thqr o x'm“snd larization, culminating in the fragile exines of Lauraceac.
tep o
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BASIC AEROBIOLOGY/ MONITORING/ NEW TECHNIQUES: POLLEN

The use of a "solid phase cytometer" for a monitoring application
to pollens and molds counts

Thibaudon, M. '; Rabilion, J. %.; Drocourt, J. L.}

. RNSA, 69930 Saint Genis I'Argentidre (France).
* Institat Pasteur, 75013 Paris (France)
* CHEMUNEX, 94854 Ivry Sur Seine (France).

The solid phase cytometer (Chemscan system) is an ultrasensitive microbial anal designed to date
and count microbial cells on a solid surface. The sensibility is sufficient to detect one cell. The solid surface may
be a filter membrane or a glass slide.

Cells are labelled with fluorescent markers and analysed with a laser scanning system using a
sophisticated discrimination process that can discriminate labelled cells from background environment such as

autofluorescence particles. The process of cell labelling and laser scanning can be completed within one hour of
sample collection.

This method is already validated for monitoring of process water in pharmaceutical industry and more
recently for the detection of the airbome microorganism.
For monitoring pollen and molds, we work in three steps :
- Examination of the autofl; of pollens. That permit to count the total number of pollen of the
sample in a few minutes. The sensibility and the reproducibility are very good.
- Production of specific rabitt antibody for the main allergenic or not particles that we want to study: betula,
are

dactilys, parietaria, urtica, al ia. These ibodi lled and conjugated with FITC
(fluc in isothi Y HEEE jugated)
- Specific analysis of each kind of particles to study their own spectrometry (red and green).
Then mixing two and three kind of particles we can discrimi cach specific particles and as they are

fixed on a membrane it is possible to count them with a very high precision (one grain).
The last trials must help us to discriminate urtica and parictaria.

May the definition of Pollen Season influence aerobiological results?
Jato, V.'; Rodriguez-Rajo, J.'; Alcazar, P.%; Galan, C.; De Nuntils, P.} & Mandrioli, P.*
! University of Vigo, Spain.

? University of Cérdoba, Spain.
* Institute of Atmospheric Sciences and Climate, ISAC- Bologna ~ Italy.

Pollen Season, Period of Maxi Pollen Production, Pollination Season, Pollination Period, Main
Pollination Period, Main Pollen Season, Principal Pollination Period, Effective Pollen Season, Atmospheric Pollen
Season, are amongst the terms most frequently used in the acrobiological literature to define the period of time in
which most of the annual total pollen concentration is recorded. Similarly, different criteria are used to delimit this
period, depending on the author, the pollen type and geographical area involved. The period is most commonly
defined as the time of the year in which a certain percentage of the annual total pollen is recorded, the most
frequent values used being 90%, 95% or 98% (Nilsson and Persson 1981, Torben 1991, Galén et al. 1995). In
other cases, the period is defined in terms of the time elapsing between two days on which specific values or

ditions are registered (Mullenders et al. 1972, Lejoly Gabriel & Leuschner 1983, Pathirane, 1975, etc.).
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