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p<~re morpho lo~~ of pteridoph) te. from \ 'alle) of ~l e, ico, ~l exico 

Arreguon-Sánchez. M L. & Ouoroz-Garcia, L 

l.abomwo de l'>liooJo;ü.lkporu!IXI!to de ll :ot.úua, E "' " 10! de (ímd» !lo lóp.-:u. lruututo 
l'llbltcoiCO l'bD de y>l:l y Oorpw, C' loa11 .. uno T mis 11 •o. ~l<>~co D F 

,,., \•lley o{ "1<XKO.. tuat«lon lhc ""'"" r \lcuco (19 o~ ..nJ 20 n· i•tnuJ< '-· 9 ·u· ond 
99 2' loo tudc \1.) lo tluS>-.IIey • touud 1 r.rruloc .. ,th ~o L'tu:ro anJ 113 pc:<lt of ptendoph)tt>. Therc 
.,e fout hC'ta fanuh ('<=b6:nclb. .. · , ~U~.:cac, \1Jnilcacc e and Salo;miJt:cae) a.nd 14 iM>Sporous 
(.Jn li (A f lk. C' lllcLhr:Dit:c.:3c. Dl"Dn~tJcdua .. ac, l)ryoplcndaceac. Equ1~a~cae, Gn.numtidacea . 
uliiWllpSidM:GK O¡>hoosJo!s>cc:u. I'Lig!"':)la<ea , l'ul)pud'" ·cae, 1\olotaccae, Pto:ndacce, Th<lyptendoceae 
aod Woooho carJ Wc descrob< ohc lpOf< ll"l<.-¡>holvgy f •11 tho >pc:coc>· 

In tht worl v.c mdudc &..'"k'TlpUon a.nd bghuruc~ph~ of ~po~s talmg m cons1dcration the 
pratm:c o( 1sosporou~ (K hclct~pcwuth 1poro, apc.~un: typ4;, ~pore ~tu~ m pnn.imal ;md di)tal \ltW. exaspore 
and pc-rupore ucnanlC'nt.~Uon. pcrhport thu.:kno) , pn: ence I.X Jlx.t.""flce of cre.sb amJ folch on Lhe perispore. and 
ptesrmc nr ,.h,c-ncc ,J( a l.Jc\ur.tl nurgo. Al.,o a k.e)· for llc:ll:rminauou of tht' t.axa 1s mduded. and the tax.ooomic 
poi.llllm ol sonu: LU.aJs di'k:us.scJ b.J<ocd m ~porc rnorpholo~} 

1t appcarcd ro he IJU\)Iblc lo dJ"'UnguJ)h through the sporcs. 601. of the la:ta. htre stud1ed 1l1c genera 
v.uh "try 1nul¡,¡r pu1C\ ~o~. ere 1hc: ~.:hcJianthoid group (.,.\\uo/,.pn. Bvmmrria. Ch~ilaniht'.\, Mi/dt-1/a). :15 \\ellas the 
gcnc.·ra Camp)lont'urum. 11ul)podtUJII, Plrupt'llu .md Pt•t·lwna Us1ng spore morphology ~o~.·e were able to 
dt:ttrmmc thc: genera S~la((úrdla, nu·l~pruü. Pun\ and Prllara 

cw da tu in relation to the fertile frond and the spore maluration proccss in 
Weichselú1 retícula/a (Stokes et Webb) in Ward emend alvin Fern 

Diez, J . B.'; Sender, l. M.'; Vlllanueva, U.'; Ferrer, J .' & Rublo, C.'·' 

1 Ocpanamc:nto GcocicncJa.s Mannas )'Ordenación del Territorio. Universidad de Vigo, 
C'ampu' L:ogoas-Marco ende, 36200 Vigo (Pontevedra), Spain. 

1 Dcpanamento de Ciencias d.: la TierrJ (Paleontología), Universidad de Zaragoza, 
CJ Pc<lro Ccrbuna, 12 50009 Zaragoza, Spain. 

1 UMR 5059, lu~lltut de Botaniquc, Uni\crsi té Mon lpci !Jcr 11 . 163 rue Augustc Broussonct. 
34090 Montpellier. France. 

Weú·ln~lia rnintlara is widc:ly dis tributcd. both in spacc and time. ·lñ is tree fem is known from the 
Hathonian 10 the Ccnomnnian and has bcen reponed from Europc, North of Africa, Middle East. Siberia. India, 
Nonh Arncrica and South America. [)espi te its widespread Uistribution. fcrtilc fronds wi th in silu sporcs are very 
scarcc 

In the village of Escuchn (Teruel) an exccptional record of fcrt ilc srructu rcs of \Vt!ichre/ia rericulala has 
been found; lhis fcrt ile materia l was found in dehaic deposits bclonging to thc Middlc Mcmbcr of thc Escucha 
Format ion nml Albian in agc (AGUtLAR ct al, 197 1 ). lt consists of scvernl rachiscs conta in ing sornl clusrers, 
spherica l in shnpc, ahcmately arrangcd and composcd of 12 te 24 sori ; each sorus is covered by a peltate indus ium 
of polygonal shapc. 

The palynological ana lysis of Lhe in sint spores shows a morphologycal variation in rci::Hion to the stagc 
of rnaturity insidc thc sporangi um. 

·mese resul ts are sumlar to those desc ri bcd by ALVJN (1968) for the spores already mature. 
Ncvenhclc5s in our case we a. lso observe isolalcd sporcs from immalurc sori of Weich.H!fia rericulata (slill not 
dctachcd). In this way. di fft.•rcn t morphologics are dist inguishcd for cach Ontogcnctic Dcvelopment Stage (ODS) 
in rclat ion to thc structurc, sizc and shn pc of thc sporcs. 

Therc are sorne comroversial aspects due 10 thc class ification of sporcs of Weil'hselia reticufata. ALVIN 
( 197 1) suggcstcd that sporcs of this trec fcrn ha ve bccn describcd dispcrscd as Birerisporites pototl iaei by 
D EI.COURT & SI'RUMONT ( 1955) and DELCOURT, D ETIMAN & HUG II ES (1%3), but it appears with diffcrcnccs 
from those describcd by us. Although mosl authors wou ld idcn tify Lhesc dispcrscd sporcs as Marvnisporites 
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Palynological alf'Lnities bch1ecn cuhiluted crops and their 11 ild allie,. 
a sub tantialupprooch in rrop ta,onomy 

Dalla, K. & Chalurvedl, M. 

In p3lynologacal stud1c~. thc ch~lrn(:tcnsuc morpholog_Jcal featur~ of polleo t\ml! v.hu.·h '' ')('lfXIfi~,; Ul 

rclauon to plalll tnxn forms the bas1s for 11s applicablht) in plant ta\onom)' Poacrae JnH.'ltl~ Lh Olf~n""'II;'Ot) kd(\0 
and the legumes among thc di Ot)lcdons con~tnute somc m~IJor aopr;;, antl \tud• m Pl:'lllcn morpho·fc::uurc 
mcluding ul tr.cotructurc in some genera of the two fanulu:~S h:ne pm\ldal some lltlJlOflant mform&Uu>n l11 
tax.onomical rc lcvancc v.b1ch can be used m dellmllation oftau m subgcnenc IC\d as "di J~ m tral'mg a.ffin111e 
of cullivated spec1es wnh their wild JI hes and progcmtors lntcrre lahon~hlp among the tJ"(:t wcre ~;1\ed on os:tud1c: 
conducted 10 the genus Ory;n. Sacdmrum, nnd SorgJwm of Poaceat and CnJanu.,, An/(1.\UJ , :tnU C.nr llf 

Lcgumino~ac Exmc ultr3sHuctural stud•cs in 19 species of Ory:.a (VALIGI IAN 1989) sho\\c.·d thr« ba\1! .. t)'¡)(.'\ or 
surfaec omnmentauon e g. grnnulose. spinulosc and insular "lnch Y.l'fC further categon1ed a~.:'-'<'rdmg 10 
aggregatton of surface c:xcrcsccnccs. Tite study rc\'ealcd tha.t ccuon Sutlt·n Ct'lmpn~mg culuvated and wiiJ c.~~tc:s 
posscss largergrains than other secuons of the gcuus 17C wisc:, thc grnm:; of N.ian culuvatcd spcdC'S O wli\'rl 
race lndica is closcr to its " ild rclative O. t~n·nra and thc African culti\'ntW spccit·!l O ~ltlbrrrmul ond ti~ \~tld 

rc latn •cs O. barthu andO. longiwammara ha ve unifonn sizc dcno11ng pal)nOlogtc<tl affimllc\ amang the ur'(B In 
Sorglw m, pollcn ullrastructural studtcs presumes tluu culu,n ted Sorglwm (series SOIII'tr) nught h;lve C:\'Ohed fmm 
thc spccics of thc series Spo111a11ea " Juch con t :~ins wild grass. lloth of the abo\'t' senes JJC mdudcd m the 
subseclion Anuulinacea under secllon Eu-.wrgl111m (lv1 0ENCJ 1 179-t) and onwm palien ha"'lll8 hoth gr.mular and 
insular exine surfacc pattcm. Polleo ultraslructura l studics 111 culu\·ated and w!ld spedcs of Sarr'IJOmm hnve al~ 
shown distinguishing cxine surface paucms of taxonomic 1mportnncc:. Exanunation 10 si1<! para meter 1n the gcnus 
indicares a dislinct palynological affin ity hetween thc culthatcd specics S. oiJirinarum and ll.s "1 ld ally S 
robuswm as both ha ve largcr grains with wider si te rangc th;tn othcr Spt.."CICS of the gen u\ . Titis may he C<.>U.Sidcu:d 
as a palynologica l evidcncc in support of GRASSL's ( 1946) VJe"' thnt S robusrum is a w1ld coguatc ancestor ol S 
nffirinamm. Despi tc of the sLrictly stcnopalynous naturc of thc above thrce Poaceous gc11C1a \\ht h is hnu ung 
factor of palynological differentnmon, ullrnstructura l charactcril.aLiun m ~ubgeneric le\(~¡ nnd congrucncc 111 ~11.c 

factor provided conclusive evidcnces of affi ni tics betwcen the cu lt i,•a.tcd species and lhctr v.1ld progcnuors In 
legumes. pollen morphological similarít ics w1th regard to apcnurc and ex me omamcntauon 1dtnt1fied bc twecn 
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IUYOI<d Clttr CUI<'IUIWr! >D<f :Jd pcC1<1 C '<1 " lunt ondJCd!Dj! tlk: bnet 1· l pomblc progenllor of 
lile formcr Studsa ID aQ(.(ber 1m¡x.unt culu..,~ k me! crop, Ca¡ay¡u_¡ ruJan ~bo"~ U1 mg StmJlanues 10 
poiJCD fatwn o( t.J.UJQQDliC unport.BCC bctwcaa C'Uitn.ar o((" CiJ)llll and fiH spc:~IC!i of .4.1\IU.\ia e g A. 
aJbi(·,u • ,-t /ln,uld A pla1~rorp.1 A f 'tJTabat."ol1rJ wJ .-t u.Jl.ub,lu. \\htc.b ~nclicat !.troog mterrclauon,hlp 
amoog Iban anJ uPP<J<11ht \1.,. .. n{ A. UER ~I.~E.SE 11~'5¡ for ~ of the>< fi,e Al)losia pccu:s 10 
( ujonu "lbe JnfonllJtiOft uf Jnr..crrtl.allonshtp bet~o~.cén '-"ttlii\'Atcd cmps a.nd the1r \\Jid alhe:s 1 ofpotenual pracucal 
uulll) AS man)' •Mki a.nd •c«f) rcbtJ\c Clf ·ulu"·ated cmr compn~ 3n anherent rtp<KilDr) of destrable gent~ 
.tu h rmy be snctrpc.uttd co thc CiJitt\iUed l::fl1'\ to tmpro\c )tc:ld and \3lue based qua.hht> to thc product 

(JftAS\L. C () t 'J46 St~t·t harum n~\rwn ami othc:r ~•W reb.u\cs of ' '\oble' sugar canes. J. Arnold Ar b 27 : 
234 152 

~1 0[¡; CH C 1194 Mtthodu Planta! Marburg 
VA" [)I;R MALSI·.!\, LJ G 1985 Ca¡mzuo l>C aod Ah/o Ul W. & A ll.egumioo.ae). Agricultura! Uni ,·ersity 

Wagenlngtn Paptn 85· ·11 1·225 
\Al (jJIA"l , [)A 19.1$') 'Iñc gen u) 0f):.n L Currcnt statu.) of ta.xonom) IRRl Research Papt>r Series 'o. 13 

1·2 1 

T he key to Compositac polleo from the Middle Russia 

Bovina, l. Yu . 

lkp lhgher Plants. Biological Facu hy. Moscow State Uni..,ers1 ty, Moscow 119992. Russia. 

"fllc pollcn grams of Composi tne ha ve sorne spL'Ctfi c: murphological fea lUres of sporoderm structure. in 
parucuiJ r, th ick exme. They are usua ll y dtvided into two large groups: echinate and echino· lophate palien. Thc 
speczes of subfnnnly Cichonoidea wuh cchin<>- lophale polleo grazns are well s1udied (lll..ACKMORE, 1981,1982). 
"Jñe polkn gratns wtth c:chmate surfn e are less invest iga ted. Wc have studied more than 200 species of 
Compos1tnc Wt th hght, scanni ng and trans mission electron microscopcs and disunguished 19 pollcn·t ypes: 
1 Surfacc \C ulpturt ts echmo-lophatc tri be Cichorioideac 
• Surfacc structurc is cchinat.; 2. 
2. Spm are small . not mote than 0,5· 1,0 mkm 3. 
• Spznes are big, 2,0-S,O mkm 9. 
3. Polleo grains are more Iban 50 mkm 4 . 
· l' ollen grains are small , polar ax is is 18-45 mkm 5. 
4 E.x ine wuh cav11ies in mesocolpin. nexine around apcnurcs is not thicken Centaurea scabiosa, C.ori cntali s 
. Exine "~thout cavilies in mesocolpia , nc,;i ne around apcriUres is thicken Echinops 
5. Col pi are vcry shot, deep. ora are often mergcd fornu ng equatorial belt Xanthium 
· Colpa are long. more than 213 of polar ax is 6. 
6. Pollcn grain are ell ipt ic , ora are oval , often form eq uatorial bcll 7. 
• Po llcn grains are sphcroidal. ora are circ lc Artemisia 
7 Ex inc wi thout cnvit ies in mesocolpia 8 . 
. E!x ane with cavities in mesocolpia Ccntaurca di rfusa . C.jacca. C.pscudomaculosa. C.phrygia 
8. Ncxine around apertures is tl1icken Centaurea cyanus 
· . Ncxinc around apen urcs is almost not duckcn Cemaurca sib iri ca, C.m.arschalliana 
9. Spincs are numerous, about 2,0 mkm. Ectexine is with two coll umclla laycrs 10. 

- Spincs are not so numerous. Lhey are highcr wi th sharp pcaks 13. 
10. Polar axis is less than 30 mkm. Bases of spines are connect J I. 
· Polnr axis is more than 35 m km. Spines are numerous. irregular! y d istributed on polleo surfacc 12. 
11. Polar axis is 21 -25 mkm. Spines are 1.5·2 mkm. rcgularly distri butcd on polleo surface Ambros ía. 
- Polar axis is 24·30 mkm. Spines are 2.5·3 mkm, irregularly distri buted on palien surface Saussurea . 
12. Pollen grains are large, polar axis 52·64 mkm Onopordum. Jurinca. Serratula 
-Palien grains are not very big, polar axis is 38·53 mkm Carlina, Arctium 
13. ·n1c distancc l>ctwccn spine bases is about 5·8 m km. Exine surface be tween spinc bases are plica te with big 
performions Antcnnaria, Tuss ilago, Sol idago. Ligularia 
· Spincs bases are conncct, thc distancc bctwccn spinc pcaks is about 4-5 mkm 14. 
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16 panc:s are ·oonc ~t.cJ \lloltb "" bnd: ) 
-Spaoo .u-e not ·onncd ;J "'1th t' .. :b l'Cht."T 
17 E..\tnc \\llh \ 1U~ ID~ IJ 

E'mc \\llht..ltllt.."3\llu:!'. tn ~olpt.t 

1 Polcen gr.un!\ att b1g. pobr :t\h ~~ tth..1U" 1h.ln J:--- 4n m n 
·PolJ.r a·us is 1';-15 mlm 
19 Polar 3~b more! tlun 30 znl.Jn 
-Pollr il.."US not more llun 30 ml.m Anthcnu~. A~..h1 l :-;,¡, <..'lutnt.'lru 

Polleo morphology in Lamia eae: Lamium L., Phlomi.' L.. nd Ballota 1-

Femández, l. '; Juan, R.2 & Pastor, J . 1 

1 Deparu.memo de Btologia Ycgcl.ll) &:ok'~gt3. FJ.~ullJd úc 8H'IIl}_gJJ.t·m, r.•J .. J Jc ·c,Jlla. 
Apanoüo 10'15, 410 '0· evzlla, pam 

: lkp:lrt.3.mC'nto d~ Bwlogia \"c~.l't3l) E .. -oll~IJ. Fa~ult.ld de J!Jnna¡,;u , l'n•'c:n.adad Jt' "<' allJ. 
AparLltlo 10'1 , 410 ' 0 Se\Jib. Spam 

Th~ UJ.mia. ·t'a r~ i.s a !Jrgc famtl) \\Id l) 1.hstributN throu~ht\IJ.t thr "'-'lfld. 'Jl<''-·1alh 10 thr 
Mediterranean region '' hcre !iuch gcnl'Ta are charack·nstu." t"<.llnJ)I.>nl"nt. ot th" n\l4U1S antl thc.- ~3mt<,"Uc:" 
In vicw of nec taripherou intere.st on thc lltnaly and 111 order tu fa tb t:ne the adc.-nuficauon of dtfi'crent "JlC ·1r:-~ m 
the mchssopal)nology analy e. the pollcn morpholog) ofnme ta\a of /..nmwrt"at' helon~in~ to thl" l!l"lll'T'J 1-AJmJum 
L.. PlaltJmÍJ' L :wd Ballma L has bcen !!.tUd) by hght am.l ~aunmg d 1.r0n nu n1'-,COfl} l . jlr \UIHIHH Ten , 1 .. 
purpureum L. , L. (lmpl~.t:icault'.\ L .. P llublH-~IIIi L .. P purpurra L, P.l_\c}Uiill\ L , P t'OlupO.\IliJ l~u. R ltir.\lllt 

Bcnth subsp hir lile and 8 nigrn L subsp.fiwrrtla lla)d.. 
From a palynology point ohic" thc gcmern l..amium L.. 1'11/wru\ L. and &1/lr>ltl l \h0\1. .1 ~.·on.,.h..l r.~bk' 

morphological unifonnit). Thc pollcn gr:un.s Ml~ tnronocolp:ue-. \1, 1th nll..~aum ,11 ;md tmtJm<'ntJIIoo 
micrurcticu latc Ncvrnhcless. SC:\tí.ll d1fferen..:es among thc genera exammed can be e t:ahh~hcd bJ.\cJ un tht 
onlamentation. shape and size of pollcn grains . Thc: TC.!.Uhs are di.scu~scd and compared "'th otha H·gC'tau'c 
characte such as the flowers and nu tlct.s morpholog) 

Pollen morpho logy and tuxonomy of thc family Vochy ia('cae 

Gavrllova, O. A. 

Komnrov B01an1C:t l lnsti tute RAS. 2 prof.Popov str .. 197376. St. ·Petc~burg. Ru~<ilfl 

Pollcn of 19 spccics from 5 genera of the fa mily Voch)'sia cae \1.35 exaam ned by LM and 'EM 11m 
fa mily comprises 6 genera and about 200 spccics in Centrn l and South America. p;lrllcul:uy m Bmlll , nnd 1 
monotypic gcnus 111 Afri a . lts members are mamly tall trces, mrcly shrubs or c-anopy hrmas, nnd oc ur an t.rOp!Cill 
m in fo rests and savannas. The Vochysiaceae are inclu<.lcd 111 thc arder Polyga la les nnd are diVIded mto two tnbcs 
Palynological aspcc t ha ve not bccu sul l tnvcstigated and ha ve not uscd in the systcmatic~ and ta.xonomy Thcr~ are 
somc dala aboul pollen morphology of ccrtain species IERDTMAN 1952. KAWA "AKI 19')8; ROI III IK & 
MORE O 199 1; SIMI'SON & SKWARLA 198 1). 

\Ve ha ve studied polleo of thc. next genera: Callisrlu·"~· Qualta, Ruh tnnnia, and Voc/J)"l ia rrom hap.,gcr 
tri bc Vochysieae and Erisma from smallcr tribc Erismeae. Only two monotypic genera are cxcludcd from our 
study. Pa lien gra ins of a ll investiga ted species are oblale-spcroidal. s¡x.:roidal,or prolatc·spcro•d.'ll , stnc tly 3 
colpor:lte, polar vicw is mainly 3·angularis and cquatori al vic'' i Clrculans or e llcpucus Vol'IIV\ia's, Quolra · ~ . 
Rui:.reranin ' s pollcn is mcdi um (20·36 x 23·38 mkm). Calli.uhene's. Eri.\ mo's polltn is small (IJ-23 x 15·22 
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Abstrtuu 11 

) Thc turr at< loa¡. thc md (l<tlu"' are eq tor elooga<cd. o•al or rt>ombouW Cosue cctocolp• ( .. a 
108 of lbc ende IDC' { f~J\\101 t.he J!Jnc: Ot 3Jl et:h.l3.pcz1111tl3.0d ~ -ue endo.lperture are \llotlf e'pressed ID 

pollcn ot t>ny ¡:o:na• but thc ~·"' h)sta's poütn b.b ao(<hcr bno of th• mng> m parnlkl ,.,tb eo>Uc cctocolp1 
l RITI~A tt ?~Z) de bc:.l \ <><hyú ca<'> p<•flcn uñ••< » mon.- or k» ··oo"'u"'" B) S~IPSO:> & 
SKW ... Jtl..A [1981) thc l'o•h• w 's polkn surfacc. obscncd "'tb EM , opp<:>rs "pstbte tO subgr.lnubte ... and 
c·alltsthrn,•, ODe 1 •l.Jght i lnate 1b.: poDen surfa.,;c u f En,Hill Wb ddcnbed 8) s tnatc (K.J\ WASAK I 199 ). Wr. 
~' u~ tht pollt:c s.ampk . \o\hl~.h prt: .. 10U'il} ',oi,CfC .»ctolp..c:d for ~tudy \\ltb SEM And \\e found out nlJ 
un~atcd VtN h:nt.d 'l polleo and Wfl"'C o( othcn :uc: subgr.mulau.~ Out acttol)'ztd polltn samples sbov. thc Lectum 
1n ¡;kg,¡L \'urh ysw' polkn h.alc: m•cropc:ñoratc ta.-a.um ""1th mulu pcrforauons 0.2·0.5 ml..m m dinmeter o. there 
uc oottf Ll)a uf unto~~n onpn, C4..n•ercd thc tet:tum The othcr ~enera' poUen urfact are stnate. The striile 
m.unl)' are long. th1n e'ltnded from polr:: 10 polc:. but ~omc s:pccies ha .. ·e shon. thick :10d d.uK>rintaled striae 
(Ji.. btrolur. Q ralopll /Jo , Q pnnljltJra) . Extnc of all spectt:) 1s tttLlte. columdlate. bul thc th1ck.n~) of exine 
layen m.y changc So. "• dctrmune 1 polkn lll<lf]lhological lype ""h 2 polleo lll<lfjlhologiCal groups ID the 
Vuc.:h)' IU'II!aC 1) 3-colporatc \l. lth mu:rope1forJtC tcctum (VtXh)Jia) and 2) 3-colpor.ue \l.i th stnate tectum 
(Calli.ttht-nr, f..n..HtuJ. Qual,-o. Ruu.tnama) 

Thc ~Y~LC'mauc~ con~1der \.'orlly~UJ lO be \Cry natural genus and palynological data confmn this. lts 
pollen 1\ c.hvmc from poJien of ot.her gt."Tier.J by COSI3t', panJieJ '14ilh COSt.aC CCIOCOlpt !lnd lniCropc.rfora te lCCIUnl 
Qualta''i polleo 1 'iHmlar to one J.nOiher and to of Rurutrtmia Sorne systemaucs th is last genus con idcred to be 
one w:cuon of Quaüa. but laner 11 wa<t m.ade into 3 separ:ue genu Callt'ithene's and Eri.\ma's palien is sligh tly 
davcn.c by .unaller s 11~ 

Closely related Tngomaccae ha•c 4-por.ue pollen (S IM PSON & SKWARLA 1981). which IS rd thcr dis tinct 
from Vochy~iaceae'.; polleo So. fmm the S)Stemauca l nnd palynomorphologtca l poi nt of vicw the Vochysiacene 
IS quue homogcneous farnaly ""ith clc.:ar boundarys eith~r of all fami ly or of sorne genera . But we have not found 
any contirmatJOO of mOOcm dtYiding m the tribcs 

ERDTMAN G., 1952 - Polk n morphology and plan! L1xonomy: Angiosperms Stokholm. 
KAWASAKI M L .. 1998- Sy51ematics of Erisma (Vochysiaceac). Memoirs of new York Bol. Gard., 8 1: 1-40. 
ROUJliK D.W. & MORENO J.E. 199 1 l'ollcn and spores of Barro Colorado ls lands. Monographs in Syst. Bot. 

From M ISs. Dot.Gard., 36: 1-270. 
SIMPSON IJ .B. & SKWARLA J.J .. 198 1. Pollcn morphology and uhrrutrucwrc of Krameria ( Krameriaccae): 

ut&lity in qucsuons of inlrnfa mi liar and in terfamiliar classification. A.mer.J.Bot. 68(2): 277-294. 

Palynologica l study of thc genus Rinorea in respect to its systematics 
and position in thc family Violaceae 

Gavrl lova, O. A. 

Komarov Botanicallnslitule RAS. 2 .prof.Popov Slr .. 197376. St -Petcrsburg. Russia 

TI1e family Violnccae includes 29 genera and 2900 species and is widcspread j ust every whcre, 
particulary in lhe lrOpics and subtropics. The Violacc..1e is dividcd into two subfa mi lies Violeoideac with two tribes 
and smnll monotypic Leontioideac. Thc genus Rirw rea (tri be Rinoreae) is one or the tluee more numcro us of this 
fa mily and thc most pri mitive al thc samc time. lt is pan tropical ge.nus. There are four centers of its distribution 
(cach ccntcr has its own scts of species): 1) Tropica l Africa ( l OO spccies), 2) Tropica l America (50 species), 3) 
India and SE Asia (12 specics). 4) Austra li a and Pacifi c area (2 species) . Usual! y Ri11orea' s specics are trecs and 
trec lets and occur mainly in tropica l fo rcsts. Comparative palynologycal studies have been carri ed out neiLhcr in 
thr:: gcnus Rinorea nor in the Vio lacene. Pollen of 4 Rinarec,·s specics was investigated with light (PR ESTING et 
al. . 1983; I'OZHIDAEV 2000: ROUIJ IK & MOR ENO, 1991) or scanning elcc tron microscopcs. 

We hnve studicd poHen grai ns of 20 species of the genus Rinorea ( 10 of lhem grow in trop ical Amcrica, 
7 of thcm are from Africa and 3 from Asia) with light and scanning elecrron microscopes. Rinorea.'s pollen grajos 
are small ( 13-28 x 14-23 mkm), spheroidal, ra re ly ell ipsoida l, mainly 3-colpora tc (13 spccics). rJrely 3-colpate (6 
species) . only 1 spccics has 3-(4-(5)-poratc polleo (R.racemosa). Polleo of African and Asian spccies are only 3· 
colporatc, a half of American spccies has 3·colpatc grJ ins. The pa lien suñace is main ly microperforatc or 
microcchinatc-microperforate; 1 species (R.paniculma) has rcticulate-microperforatc a.nd 1 species (R.bomensis) 
has rugulate po llcn surphace. Pcrforations on the tectum are less than O, 1 mkm . and can be named 
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.. ultramJcropcrfanu.oos.. E:~.1oc l:"t rtun.. t cu 
dtag:ll(hU" f t~ of Rmorc J , 11 ~X..:tlf'i, 10 J h (t( 

h.a\e DOl rmcrocdun.ttc-rrucropcn·~••1lt: ltn 
.. ubtypcs 10 tht gt'D\b Rmor~a 1) 3..(.J ,H5 JJ".'f'JII!' rru .... roraf\'Ok , ::. ·;_., 
nu~.·roechmJlC-mJCroperfor.u . 3J :;,--o.~pc..ntc,tll nu~wrcrf~. Jh: , b) nu~n: ,,; tQlc av, 
ITI!cropcrforat<c (dl rugullt Poi¡.,. oi l'al.t """'"' '~"' loo~ kl thnJ t)l'< .J 1' 
~JX"C''C:.S dcmoru.trntes thc Ol(bt di\~Ht But thc«' ..., n lt ~.orr l.uaoo k"t" u )o~~tmu.th: ~ , op nJ ,u 
mto Rinor~a (HEKKC\G 19 S .tnd lhesr (\J.l~llOilk'YJ'Ih..:k ...... ..11 !cJ;turt:'i '~ Rm• r-e a_; ;arcrtur.atr,. 'hl\ 

b 

also patu.·rm o( polyapm.ur:ue t.J .:( lpa.t • 4 lpc..ntc , ~ - 5 -porJ.tC') ~'1"310, nu .. -aruoach :..: I1I .LJl ~ rrom :o 
tn\~tJgatecJ spccto 

Moreo'er \\e h . .He p.ll~nomorphülogt~Jl d.lu ahout 11 .)pc.· .. .,c~ !Rlm Q ~~cra ( r \ • .. ~.; t lb<- m-. 1 

pan of \\htch was r'llmmed ft.'V the lirst tune Rm'"~a b ttk l.tr¡: 1 ~'t"'u~ d th<' ~v,:unllroph.JI tnt-:' R1n,y~ 
twoOlhc.r oumerous gencr.J ofth \'1ollct ~ t\"ltl,,lJnJ IJ~Nr.:hu.1 t_-,ek'og 10th~ tnbt'- \ ,~,k~i.· Ot.l .... 't Rnkll't"C~~,:· 
genera are small and cons1.st from 1 10 15 )(1(\.~1 .) RIIJ.orta b d !) rchtL'\1 lo .S ~cr.1 tll ,ut-om~ Rmt""art'tn 
But there are nOL pllynomorpholog¡cal dau of lht pa~ 1 from th1~ )Ubtnh:.'- l.....:bt 5 Rm~..n-c e: !!tncrJ put tt. gcthrt 
3 sublribes. 1\'eoi!'Op&CJ.I Pa.vra.' ·rola llnd Amphirr"' form utH.nbe- Pl)p.l~Tohn.l OUI l.bt.l ~hQ" thJ.t 1 ol ·' 
in,·estigated spel..'ies of this subtribe h:ne dipor:u m&C:n"l{)dÍor:lle fk.lllt"n g:r.uns- rJ.I(' J""-'lkn t~pc tn aJu.n.._·(\j 
d)CCX) k.'dooous l3<\00S Pollcn or 1/_\balllhus 3nd othtr \\CX'Id) U'OpiCll ~~Crtl. f t"-:'llh :-,UhiJ.rruhts \ ll.lk'tl.k. t anJ 
Leonuoadeae 1s small or mechum. 3 o lpor.u . pl:rforah.' ..\flJ ~~ rncmbk to thmJ polktlll"klr'pht.'}oga..:al ty~ ~h,,· h 

was estabhshed in Rmor~a \ 'iota is thc most numef'OU). numt) hcrboh.:COU~ world~\\ldc fi."OUs h.!\ P...'lkn ,. r.sthtT 
d1fferen t by sizes, shapes, e"tmc structur and numbrr 3nd ~IUOn ":'lf :'lmpoouJ ape11ur !'1 HEKlr\l~G (l Q ~) 
cons1dcrs thc Rüwua to be pnrruuvc gc.nus. but \\lth sorne ad\'JO crl . dtffenng tt from h)Jll.'lh lll.,ll ;l\.'lln~.,nk'W"f'hh: 
aocestor fcature:s By our polkn data Rinoua sho""~ 1he bas1~ J)..:ot)lt"tinn~,.~ J,..llkn ry~ - :; :'\'llpatt· 
1mcropcrfonue and omt spec¡ai.Jzauon tn tCt.:tum J.llll apenure !!olnl<."turc Tlus fe"Jtu~ nu) ~h.tng m t..llher 
Viocaceae's taxons. 

HEKKI G W.H.A. 1988 . V10laccac. Pan 1 - Rinorea and Rmorcoc rpu~ Flora ' emmp1c.l M(,O(~Ilh .lb e\\ 
York 1-207. 

PRESTI G D .. STRAKA H . FRI EOR ICH B. 19 3 l'al}nologJA ~l adagas>t<> el M.l><'itrcu~<·a Abh Ak.1d 11 "' 
und Match. Natur. Kl. trop und subrrop l">flnnz n \\C' h ..W. 1-93 

POZHIDAEV A.E .. 2000. Hypothetical " '"Y of polleo apcnure pallcmmg. 1. Formauon of pol}c-otpat< paurm' 
and pseudoapcnurate gcomctry. Re\\ . Palaeob. & Palyn. 109 :!35-:!54 

ROUB IK D.W. & MORE O J E .. 199 1. Pollcn and spores of Barro "olorndo blands Monographs 111 S}'t But 
From Miss. Bot.Gard., 36.1-270. 

Specific sporopollenin ornarnentation of !ocular wn lls a cxcmplified by cant haccae 

Halbrltter, M. & Hesse, M. 

Dcpartment o f Ultrostruclure Re carch and Palynology. ln :st1tutc of Uotany, 
Uni versiay of Vienna, A- 1030 Wicn, Austria 

Orbiculcs as sporopolleuin by-products 111 a n lh l~rs are common for Angiosperms wi lh a !tCl'retory 
tapctum. In their respective omamenta tion they oftcn rescmblc thc pollen orn nmenwuon (HUYSMA 'S et a l. 
1998, for ex Lensivc rcview). Usunlly they are found dispcrscd or in crowdcd groups upon !he locu lnr wn lls and the 
po lleo grains, as for cxample in Eupomaria (HESSE 1986). in Euphorbiaceae (HESSE 1986. EL·GII AZA LY 
1989). or concentrated , but still as isolated sporopollcninous clcmcnts in /Jio~corea (SC HO LS el al 200 1) 
Poaceae or Cyperaceae. 1ñ cre is only a single record 1hat in Poaceac the orbicules mny be fused (in Sorslwm, 
CHR IST ENSEN et al. 1972: howevcr. the nuthors did not in vestigate ncetolyscd maaeri ttl). Such laycrs are tenned 
orbicular walls. 

A survcy on ¡mllen and orbicular morpholog,y in Acanthace:le w:.ts undcrtakcn. Wc ha ve foum.l thnl a 
peculia r. oftcn species-specific orbicular wall is typical for many genera . 1ñesc orb1cu lcs mn y fusc 10 a cohcrcn t 
!ayer. thcn covering complelcly thc !ocular walls , and remain cohcrent evcn aftcr acetolysh TI1c omamenta tion 
paucrn of lhc respective orbicular wa ll usually reca lls the po ll cn omamcntnuon pattcm . In spccics wllh. for 
example, fine or gross reticulate pollen the om:unentation of the rbiculnr wa ll is similarly fin e or gross reti culatc, 
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panllcls cu1t ncn up to dd.a Hov. i"tT, t-cs.idc:: !he fr~u<nl retii .. "Ubtc pattcrn ab.oOlher types ex1-t. for eumplc 
pti.>K."' m1 Ulely ptnul.1tc (" uh prorub~nn<es . or otllcn-1sc pau~ál 

11\C lal unnu~g amll2111) 1a tJr'll.UTlen UUon det.ub bcl\\ttll ~~ polleo gr.uns. and thc ortncular ~'3.11 
111tt1ly pc,nt toa g~cU'-.~If) fixctJ. oileD spcao pc~ro.afi~.· 1iknUcal pancm l:llOde, rooted 10 tht homology of tht 
t.>petum .00 lht: •por osen< U>'iU< 

C IIRISTf.SSl· . J 1t IIOK. 'f:K. 1! T ¡r & LERSTE.S 'R 19"2 Polleo "'11 and tapetDI orb1cular wall 
devck!fJmml an .\urghum btcolor(Granuncae) ..\rner. J . RoL 5911 ). 43-5 

U., GIIAZALY, r; . 1'1~9 1' ll<o anJ orb1culc mOf]>hol•>g) of ><>m< Euplwrbia >pe<"'' Grana 2 243-259 
111::.\'E '-1 19 (J Orbt~..uk., and the e lé~lnc:: a\ hürnologuus ~poropolkmn concretioos m Sper111.3tophyu. Pla.nt 

S)•L ~.>ol 15'1 37-4 
111 YS~IA!'ooS, S ELGIIA7..ALY. G .k S~1ETS, E 1998 Orb•cule.s 10 Angiosperm.. Morpbology, Funcuon, 

l>i'.llnbuuon. and Rc1at¡oc1 \\ollh Tapct:um T>~ Tbc Dotanical Re\~ie'"' 6-l(3): U0.:!72 
SOfOt.\ . P~ 1·1 'RNF..:iS, ('A WILKI.'- P Hl YS~AXS, S. & SMETS. E. 2001 Morphology of polleo and 

orbn:ule\ 10 svme Dim('orra :.pc:tlc:S and 1ts ))':.tematic unpllcauon.s UoL J. J.inn. oc. 136: 295-311. 

Pollen morphology or the Gala pagos endemic genus Scalesía (Ecuador) 

Jara millo, P' & Trigo, M. M.' 

1 Dcpanmcnt of llotany. Charles Oarwm Rese:1 rch Station ~la Santa Cruz Galapagos Ecuador. 
Departrncnt of l'lant lliology. Un1vcr>l!y of Malaga. Apdo 59. E-29080 Malaga. Spain. 

There are 20 autcx:hthonous geoera of Asteraceae in Galapagos, four of thcm. Danvifliotliamllll.S, 
l...1!c·rx ·tlrJ1II.\, Macra~a and Srale.sia, cndemic to thcse islands. Scaf~Jia. included by most au thors wi thin 
flehanthc.ae, is the largcst and most di verse of thc four and is present on most of the l:ugcr islands. where the 
d1ffcn.::n t ~poci~ show allopatric distnbutions. In general, o lde r islands have more s¡>ecics. Thc gcnus comprises 
15 !.J>(cics and l9 taxa, including subspcci~ nnd varictic:, . which ha ve becn grouped into 4 series. 
Sralt!lÍa has bccn relatcd to various genera of thc tnbe Hclianaheae by different authors, on the basis of 
geogrnph1cal d1s1nbution. habit.at, morphologica l features. frui1 dispcrsion, chromosome number or DNA but few 
pollcn ~t udics ha ve ~en madc on the genus. 

lo thi s \I.Ofk. the ¡>allcu morphology of scvcr-d l spccics of thc gcnus Srnlesia was ex.amined. Polleo 
mntcnal from 1he herb:tnum of thc Char les Oarwin Research Station (CD ) was accto lyscd, accord ing lO thc 
mcthod of Erdunan (1960), mountcd in glyccrine jclly and obscrved with a li gh t microscopc. For scanning 
electron microscopy. the palien grains wcrc coatcd with cvapomtcd gold. 

Scale.\ia prcscnt triwnocolporatc polleo gra ins. which are isopolar and rndiosimetric. They are medium 
si1cd, circulnr in polar view, and from circula.r Lo slightly elliplic in equatorial view, from spheroidal to prolatC· 
spheroidal. TI1e cx inc is thick (abou t 5-7 ~1m). with long. acu te and conical cchinac to IO~un as supratecta l 
c: lemcniS. 

Distinguishing the Urticales in the fossil pollen record: The Maya Lowlands 

Leyden, B. W. 

Departmcn! of Gcology. Univcrs ity of South Florida , Tampa, Florida 33620 (USA). 

Thc Urtica lcs is a large arder with four farnil ies (Cecropiaceac, Moraceae, Uhnaceae, and Urticaceac), 
with as many as 139 gcnc.rd aud 3700 species. TI1e Urticaccac are primarily herbaceous, while lhe othcr familics 
nre prcdominantly arboren l. Many, if not most. of thc species are wind po ll inated, and a vast majorüy of lhe 
spccics havc s1n.1ll diporatc palien grains that can be difficult to distinguish. In the Maya Lowlands, the Mordceae 
oftcn dominalc tlu.: cxtant assoc iations, and diporate Unica lcs pollcn is abundan t in rossi l pollcn spccLra. lL is 
thcrefore important 10 be as precise as possible when publi shing pollen data from the region, but as ye1 there is no 
standard convcntion for dealing with the Unicales. 
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Pollen morpbolog) in tbe genll! Friiillariil(l ilbt't'ae) 

Maassouml, S. M.' & lay1seva, K.' 

a.: Deportment of Morphok1g) 3Dd ~~tenutiun~.lll i h1gh('r l"Unb. 1l1 =*: "~ Elo..ult) ~ 
Lomonoso' \1\ht."'Vro tate l 'm\CTS.II .• ~~ :t"'~"• 119QQ~. R~.1 

tT 

Accordmg tO \ \ Kosc.n l o's ID\ trgauon ( 19Qll, polltn Ol 32 S("l"\:1 tn.n ~n\b friril.f.-·ma "~ 
eumined under the light mlcr(beope (L\t) and c:mnmg e..kxtn:'ln m.Jcros...~ t:E\1) "do$ •• h. "'0\t."f'C'\J .. vrd~th'ln 
betw~o'Ctl taxonom) 3nd polleo n\\ll'pholog) m subgenu~ Frilillana \\a. dl ... ~o."'\C.ra.J Abo U l"tn!: 1nJ MI .1.gu 
( 1991) found out that the t..\ me omn.mc:ntatioo of polleo gr.uns of ~6 ~p<'CI~ m ~en u~ Fnnl!.zn.J hurn Chma J.t\" 

dl\'lded mto two groups quasJ-rugutJt ami rchculate. 
\Ve ha\-·e studied po11en gr.uns of spec1es from 311 sul.'lgencrl of f"nr.U,m.a undcr L\1. Si.:\.1 TF.\1 

(rran.snússion electron nu rosce>fX) 
l>ollcn grains of studu~d specics are mooosulca.tc, b(-rcropobr. smglc(in Fntlih1rh1 t'Ju¡udi; Rc."g: 1 are 

dyads). Ja.rge (from 2.6 3-35 O x .f2 .. 5 • 51 J J.un m Fnrillari.l :agru·a :,LJpf. 10 l. 0-l-1 5 )i, b~ _ 7 ¡un m 
Fritillaria imperiafu L). Sulcus 1 r:uher long reachmg thc.· cnd of 1he grnm oc C\tendm~ to 1ht rr"-'''mll ,u.J.t• 
(a lmast equal lO equatorinl diamelcr). The. ShJ.pc of polleo is oblJtt"·spherouJa), anJ thrlr t)UihOC't .u~ fl.m~n 10 

equatonal position 
Exine urface of pollen gram of Fntillarin t•amschatrtn:w (U Kcr G~ml ( uhg:cnu~ I.J h,)f hu..a 

(Kellog) Baker) and F. t>duardli Rcgel (Subgcnus Pcuhum (L). OaJ .. er} is nu.crt)n:'Uculate, m Frwllarld ;.dgrtnJ 
Stapf (Subgeous Friiilfaria L) and FrirUfaria Mtnwuhua Regd (Subgi!nus Rhtnopcta.lum (F1Sch ) Bake1) aml 
Friti/laria persira L (SubgcmL'i ll1cres ia (C. Koch) Bak r) IS rctícuiJtC. tn Frittllorw .\fU t<~(J\,·ii Rcgr:l (!;ubge-nu\ 
Korolkowin (Rcgel) Bnkcr) is lmcroreticulnte, but 10 Frlfiltnna g1bbcua Bloss (Subgenu Rhino~tlllum lFi~ch) 

Bake.r) and Fritillaria imperiali.r L (Subgenus: Petilium (L) Daker) is fo\"t-ate· twis:ung. tn addiuon thcse Sp«1c 
differ from each othcr by thc suñate of mcmbranc sulcus and ~ulcus margm. by s:Lrocture aml \\ldth of mun, !)1/C 

of Juntina For example: 1he Mini mal di a meter of Jummn of po1Je1\ grains in F gibbo.\tl ü 0 .05·0 2 Jtm nnd ma;~.tnutl 
in F. cam.srhntre11si.r is 0.3-t 4 ~tm, so lumina has' cry 'arioble si1 s. 

With thc help ofTEM it was rc\Calcd, thnt thc.sc specics diffcr from cach olhcr by lhickno 'O oft-ctcl\mc 
(Lhi ckocss of tcctum and fool·laycr and. hcight and Widlh of columns). by d1ffcren1 layers f cn11ne, by the of 
prcsence cndexine, by shape and d1nmeaer of hcad of columns, by microrelicf of sculpturJI ch.·mcnts. The m:..xim:tl 
thid..'l1ess of aectum in F. Imperialis (1.0·2.7 ~1m), and minunal in F . .<;Unmlfhttra (0 4·0.5 JUll ). Shapc of the 
heads of columns of in F. gibbosa is clliptical. and in F :agrira il sphcroidnl. and 111 F. fmpniail.\' IS •rreguhu ~ 

rcctangu laris . Microrelicf in f . persira is rough and tubc.rculnm. 1n othcr specics IS smooah or ncarly to smOOlh 
Endexi nc cxists in all of s ubgencrn; i1 is thin , fohcring, and in F. imperiafis is abscnt. Endexinc m F. !.ft',OIIthtm 

is forrned by sepa.rate e lectron deosc bar, and in F. sewer;owii by lamcllar !ayer. 
Thus , the materia l invcstigawd by us has shown the big varicty of a pollcn grnins saruciUrc in the 

rcprcscntativcs of a ll s ubgencra of Fritillnria. 
Key word: Pollcn gmins. Ectcxinc, Endexine, Exine omamentalion. Entine. Fritillaria . Su\cus , Ultrn~truc lu r..- . 

Ultrasculpture. 

KOSEHKO. V. N. ,1991. Polleo Morphology of the gcnus Fririllana (Uiiareae). llot . Zh. (Lcningrnd) 76:1201 
1210 (In Russ ian). 

Ll PING. PU ZHU-MAO. XU LUO-SHA U, XU GUO-JUN. 1991. Swdy on 1he palien Morphology of Fnrrllarut 
from CWna. Acta Bota ni ca Yuunanica 13(1 ):41-46 ( In Chincse. 
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\ morpholo~itul 'arict~ uf pollen \\JII tructurc or Amaranthaceac Ju 

Manynyuk. o. A. 

"' tr. 9. 1\:1..:\ OIOlO.l J..utn~ 

hJJlrn gc.un tp g) uf 1hc rc-pt~OI..Ili\C~ 1 thc f<llrlll} 1\tTWanth.J(r-Jc \\ere tn\e:!¡ug ta:J undcr L\1 
( IOU amplo 16() Jl«tC:S trom l.t genera), umkr SL\t ( l41lfl:UI31). Jnd under TE.\.1 ( :!12'2) Polleo malerinl W'JS 

t.unal Ir <>m habana KW. l.E. MIIW '11lc d<laolal. umlíal do<ripuon o[ p g ol 60 g<ner:~ ( 'l- of IOUI 
quanhty) and 211 pt"\."10 ( 27~) uf Anwranth3\: Jc ss g1\en .l\ a rc:3oult of our tn'-C tlgtlliOt\ a.nd an:ll)·sis of Lhc 

u hom hlc:T.Ituu; 1' g ot thL" L.mufy Jre p.1ntí~vatc ... phcncal or- pol)hcdral R P \\odchou!)c {1935) v.a~ lhc 
11 1 OtJ\1.-n .illcntmn lO pnnc.:tpal tl!i110t:llocu to a ~trul·turr of polkn w31l of Anurant.haceac p.g G Erdtman 
( I'ISl ~ \ odmu \hUre ( 1%31. W llarulr~ 11%5), \1 1 Sal¡;;¡do-l.nl>ounau (19731. 1' ZlndondiJ. M l.t<ocq 
( 1977), T H 1r ,h t ICJ') J h~ne l""lflOS'-..J ro d1\ldc thc p g mto ~ome morpbologicalt}"J)b \\'~ .sugge~t lO recognize 
thc 01 tcnL·c t only 1\lt.'O ft\ltm;,n ·s t)pcS of 1~ p g \Amar.tnthu!H)pe aod Gomphrena· t)"pe). a.s soon as thcrc are 
lr•nUII,JfUI 1 ~nm. bct~c:en the othcr t)flC."\ "'hh.:h v.crc dc~bed latcr (the \Juc:r types can be con~JdcrL~d b 
)Ubtypcl or gi/JUf'\l ro.. lhC' ÜJ~tuh,;.t t.klunll.atlon of thl! Erdunan ' s pollen type~ of thc fam•ly v.e propase lO take 
mtu .aL:~:ount thc folkmmg Úl,IIU~U\.e teaturo : p g uf thc Gomphn:na· typc ha\ e 1nterapenurn1e areas \l.hich could 
hC' lit 110~11) d1v1dcd mto areas be 1ck: tbc: porc~ and JnJ3 uuatcd ata dJSt3nce from the pores; tnterapertur:He 
;u1::1S \\JCl hkc a "al! bctw«n porc . "hu..:h are d1ppcd uno sporoderm surface (it could be called lacuoae); there 
are ne"cr 'PIIlC!t nr \pmul<:l on the IJu::ral :o.urfacc Cthe ncare:,tto a pore margm) of thc wall 

Poll'-."n "-aiJ ~1ru1:1urc \ 'JfiC\ \\llhlll the fanuly m the following deuils : 1) diamctcr of p.g. - 8·62 ).1 

(mure ofll:n 15 35 Jl). 2) quanluy o[ pnr<;- 4-250 (more oflcn 12. lhcn 18-40); 3) diamcl<r or pares - 0.5· 13.0 ~'' 
4J dJ\Wnce hc.-lwccu port.~- 0 .5·7 O ¡..t; 5) locauon of the pare bord~r (and bordcr of mesoporial pcrforntions as 
wc-11) comparauvely wuh the mcsoporial !>urf:Icc 1s raiscd a hule, or it 1s al thc samc lcvel ns the surf:.ce, or more 
uften sun~co . 6) mcsopurial surface turns mto pare surface suddcnly or gr:1dua lly (porc border m;~ y be clcar or 
not clt<.l r); 7) pme mcmbrane (and mesoporial surf.1ce) - convcx.. na l or dipped. Other v:uict ics: dtmensions ami 
den~uy of mc\oporial perforauons; form , dimcnsions. dL·nsity and rcgui:Jrity of loc:lllon of pore and mcsopori:~ l 
~p in u lo (as wdl a~ fonn and duncn!IIOI1S of ~pmul~e base); form and d1mcnsions of la un ate wall: struc turc of a 
IJtera l \urfacc of lacunate "-'al!, dimcns1ons of exmc aod sorne elements o f its interior structurc etc. 13ascs of 
~\eral pore spmulco;; are somcu mes consolidatcd and fonn .. spinulosc islands" ( fra.gmen ta ry opercu lum). Surface 
uf p g. m:ty ha ve very sm:!ll granu les and be smooth or undu laung. Thcrc is a supposition tha t the nonnal p.g. may 
be not unty !lphencal. but also w11h concave wa ll from one side as well (for bctter comact with piMil). We propase 
to u\C the rela u ve arca of pore surfacc (i t is calcu latcd by diYidíng total arca o f porc surfacc into arca of palien 
\Urfacc) as a s1gn uf structurc of pantopora.tc ~ ¡>herí ca l p.g .. if pores are not suuated ín lacunae. lt may rcnect the 
condlli Oil.') of growmg of thc plants at the pcdod of nores cnce: lcsser relati ve area o f pares corre latcs with lesser 
hmmdlly o f the a ir 

Pollen morphology of Ruellia spccies from Argentina and Pa r aguay 

Pire, S. M. & Garralla, S . S . 

l)cpart.umcnto de Biolog(n , Facultad de Ciencias Exnc tns. Fís icas y Natura les, Universidnd Naciona l del Nordeste 
y Centro de Ecología Ap licadn del Litoral , CONICET, 3400+Corricntes. Argentina . 

One of the largcst genera of the fa nuly Acmuhnreae, is Ruelhn L., representcd in Argentina and 
Paraguay by 20 spccies. The aim of thc prcsent study is to providc dctailcd po llcn dcscript.ions and to invcstig;:uc 
about thc va luc of pollen charnctcrs as indicators of spccics rclations lups . Quantitative and qualitative charac tcrs 
h:1vc bccn ana lyzcd by LM and SEM on acetolyscd pollcn. Although studied taxa show a great divcrsificatioo in 
nowers and innorescence morphology. the polleo grnios prescnt qu ite unifonns genera l charactcristics. Thc pollen 
is 3·pOratc. occasionally 3-colporate. subsphcroidal and coarsely reti cu latc. Howevcr, a more dctailed analys is 
rcYcals cxmc charactcr variations : columcllac shapc ("chandelicr'' , ·'cane" and "amphora '' forms). muri shape 
(pointcd or rounded. smooth or crinkled). simplico lumellate or duplicolumellate muri , pauem of lumina gran ules 
(dense, sparsc or abscnt.) and thrcc catcgorics of cxinc thi ckncss ( < 4 .5 J.l m, 4.6·7 .5 ~t m or > 7 .5J..I m) . The grain size 
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n t.: nall (<50 ~m). m<díwn <1~ ¡un .. 
.lr.ln<1m 

Camte and acmte poli n grain.<o 

Polevova. S. V. 

Fomu.tion of larg~ C3\3 m etl~\10 b l..nll\o\11 for thftCrrnt pllOI 'JlC '1 ln G)mn rcmu~ ... u ... h ~Ju 
are namcd sacct and determmcd .1s .. llll...:al M.'"('JrJtwn \I.Jthm thC" C'\tn tlf J ~.lll gr.un and .11 1 :bt p;.trth 1111~ 
Wllh an ~ mfrnstructurr'_'(Gios,lF)) J~o..'C31~ polleo ~r.un, o\rc typu:JI for flnU\ ru,...r ·\/Jl('\ . r ... l lrf"ll ipl4\ 

and others. bolh rcccnt and fosstl spe«.:tC'.:, E.:t('\10~ of H d~ iu· a .1nJ 1:./'llrJr,, Jb(.' ~~_,~'-l., ' .1\.1 , ~ut th(') Jrt• n.l( ..,(l 

htg as 1~ Comfcr.tle!!. Pollen grJJlh "tth l'3\'J. m et:t \IOt .lrt' ahil t~pl~o.-:tl f~>r 'L'Il\C Angw~pclltul' The\ :tn'" 

d1~ungutshed a~ ·· a cavll} betwecn mo IJ~L·n. o l th~ ~ t'\lt•nJmg to the C\'lpu, m."tr)!tO \\het the La\\' f' 

mcct"(G I<»sar)) In Compwilar> C3\'31t polleo gr.uns haH~ gotthn:~ large l'3\"3 m rm-siX:t'lptum lnd '" \'' ~,..n ·J at 
apocolpaum Al ~ ofthet~ are conn..:CtL'd \1.1th each nther, thu~ te tu m .1nJ fnot.lá~lT mc.·rgr (lO!~ :u olpt:rturc m:ugm, 
A l:trge ca vea 111 cc1cxmc tS nlso t)--ptcal for ¡}()ll~n grnm"' of .\'t·urmltJt·,·vr rra¡~eu nu .and wme Jlrolr,1n·ar 
Tccturn and foot !ayer of N~uradm•t·m• ¡mllen gr:nn are mer~cú only at apcnure mar~'"'· tNmtn~ ;\ htg unllL'-ll 
Ca\ ca outstdc apc.rture rcg10n~. Pollcn grnms of Tmpan~tu· and Prolf·mTar ha'c got folding tet:tum. that f\Ym, 
narrow ca vea of d1ffcrent SI7C. Toctum and foot bycr are also comhmed (lO(} ne:u npenure:> 

Thus. sporoderm structure ofanemoplulous g)mn~pcllll.:t and cntomophilous angH'"Jl<'mh haH !\(llll<' 
common fc:.\ture~. Thc sacct of gynmospenns m:~. y carr) out se,cral funcuon~ 1) the 1mpro\rment nf a md)nnmtc 
chnrnctcrs of polleo gra.m~. 2) functionally correct oricnuuon of pollt!n ~ram on t.hc f't'Ccptor dmp and nul"cllu) . 1) 
harmomcgat.c _func t1 0n lnncr sporodcrm of sa cus bouom tS \Cr)" thm and el.Huc. so 11 can sag lll\1dr tht \a~o.·cu'> 
(Mcyer· Mehktao N.R .. 2000). ~ ) The most C'\OltC pos~1bk funcuon of g.ymnospenru , ac 1 \\-;h Pn>l"k>M"d b' 
A P R;tsn icyn He supposcd thilt thc origin of saccus can lcad 10 the dccrea:>c in pollcn attracuon 3\ , f(.'{'lhn8. 
rcsourcc bccausc of compar.ni"e dccrcase in thc volume of c.1tablc h:unctoph)tC and mcrca~c m Lhc nllumc nf 
no~ ~ cau:tble sporoder~l S~ccics of Neuradat:~'lJ('. Trapm·t·nt and Prntf'aant· a.rc cntomophliOlh, , o JC'Hld)IHHiltl' 
ab1hty of polleo grnms JS not so imponnnt L:ugc cavttJes 111 thc sponx.tcrm !!.l.ructurc mrunl) funcunn J\ 

h:mnomcga tc . Tñ~s func tion is especial! y impor1 :t.n t for p lan t~ of and rcg.1on~ of outhcm ¡\frica Pollcn p-;tm\ of 
Com¡~o.wne spccJCs can be ca\'atc and non·cava te. 1ñc plants of thi s fnmliy are nwnly cn tomophtlnus 1ñc 
excptmns are ancmoph!lous Artemi.!ihl with non·Cavatc polkn grJms and Ambrmin "-1lh c,t\'3tc pollcn In ~plle of 
thc samc ~tructurc of sporopo llcnin s kclcton, cavi1ie c:m be fillcd wi th water or :t.lr. l lndcr hannomegatc 
movcnncnts pollcn grJ.ins with water in cnvítics IC>OSe 11 first of a l!. At thc samc tune thc .!i.i1c of cav111es gocs 
down, nnd the volumc of prot.op las m docs not change ( lllackmorc S et al .. 1984). Whcn thc c~l\'IIIC~ tu e fillcd ''llh 
:t. ir, pollcn grains loose water from prOtoplast , and thc si1c of cnvllu$ incrca.Cic atthc e:tpcnse of protopl:tst 

All ca vate and saccate palien grnins hnvc got largc or mtddlc. ~ l lC a.nd thick sponxJerm 1l1cse :1re thc 
only common charn~tcrs of all s tudicd examplcs. lt is supposed thnt such convcrgauon can be cxplam by a vcry 
casy loss of connections between ectcxine laycr11 in ontogcny. Cavitics fom1cd as a rcsuh of such Joss. are 11 ,cd for 
d1ffcrcnt purposc: for flights in gymnospcrms or for storagc ofblologica lly active sub~ tanccs m angwspcm1s 
'T11c \VOrk was canicd out undcr financ ia! suppor1 of RA3R , grant 02..()-1·4 703 

BLACKMORE S .. VAN HELVOORT H.A.M. PUNT W. 1984 . On !he lcnmnology. ongins and funcuons of 
cavcatc pollcn in Compositac.//Rev. Palacobot. Palynol -'3 293·301 

Glossarv of Pollen and Spore Tenninoloay l/http :Jiwww.bio.uu.nV-palaeolq!gssarylolos·inthtm. 
MEYER·MELIKIAN, N.R. 2000. l11c o ri g111 and possiblc cvolu tionary wo~ys of pollen grJin . /1 Bot Zhur 7: 69 

75 . In Russ. 
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l'olh:n morpholog_' and ph~lo~en) of Acalypha (Euphorbiaceae) 

Sagun, V. G '; Levin, G. A. • & van der Ham, R. W. J. M.' 

11 cntrr 1:. B •e• lry , lllmor . >~ur>lll •Y S >< •• 60" E l'<•bodY Dr. Champorgn. lllrnat . 
1 \,t,llftd l)<pottm<nr c•f Ptml Br lcgy. Cm""'"~ of llliMh ar CrbanJ·ChJmpargn. SA 

' Olr<•rwlllerl..num :-.'<dcrland Lct<lcn llran h. PO Bo' 9514 , 2100 RA U,idcn, Th< 1\<lherbnds 

1be gcnu Atn/.\plw h com~-d of about .tSO \po;:l~ and is lbe founh largest gcnus m the farrul) 
f·.spto f!' .o\ ¡nl)n kti!tca1m'>-e ug.atuXl ~;u condu..ted m onlc:r to bro:.1den the morpholotpcal database for 
ph) 1 rnr:ll anal)')ls or thc f:Cnu to ... ,.mis a fe\ I)IOn of 1U infragcnenc cb~s1ficauoo. The polleo of 7 colleclions 
consutan o( 71 pct"tts rq>rc tntang 111 ubgcnttil. 11111 S«UOO'> and 37139 sc.nes \.\Cf'C: exammed wnb LM and 
~r M ,•\1 aljpluJ rullcn h .. mall tnu( largtr lhan 12 ~m). )Ubl~lar lO &.sopolar and has an oblate·spherOidal 10 
uhobbtt' nit1ldJOnal outlmc. Th~ apcnurc ~)' tcm '' 2- colpor.ne. ee:tocolpu5 shon ll-5 ~m) and almost equalto 

cndnporC' d1.J.mctcr E:unc- ornamcnwuon 1 nt);Ulatc w11h \agur to dbtlnCI sobrae localizcd on the m.1rgms of the 
mun (Jf \:~llcrcd OH;r thc: polleo ~urfa.:.:c Tlm:~ t)l)C'S of c:xme omamc:ntation ~ere recognized. but theu 
¡,lt'>Utllullon ~uhm thc: geno ~~ not ~O(ht.)tl"nt v.llh a molt.'Cular phylogL"ny bastd on rrs and ndhF Aperture 
numhcr \anauon ,,. complcx. m.J~tng rtCO!!Ottllm of disunu typc~ dtfticult. Tlle present findings do not agree \\1th 
prC'"Iuth tudtc~ dt'Sl·nbtng ;\t a(\pha pollcn to be homogC'nou wtthm thc gcnus. 

Palynolo¡:y of thc Anacardiaceae: Tri be Mangifereac 

Tangtragoon, T. & Oeggl, K. 

Uutan•callnsututc of lnnsbrud Univcrsity. A-6020. lnnsbruck (Austria). 

The pollcn morphology of 1hc Anacardiaceac is s tudicd to con tribu te to the systematic position of this 
farm ly. Al prc. .... cnt 16 specses belonging 10 6 genera of thc tri be M3ngífcreae are investigated by light and scanning 
elcclron m•croscopy. The tribe Mangtfcrcae is curypalynou . charnc1erised monad. tri colporatc and isopolar. rarely 
hctcropolar graim TI1car sitc avcrages bc1wecn 17.4 to 60.4 ~m. the P/E ratio bctwecn 0.88 to 1.74. Most of 
gratos are prolmc sphero1d:tl 10 prolate, sorne gra ins :nc oblatc sphcroidal. In polar view thcy show mostly a 
cart;ular, rore! y 11 subtriangular out linc . The nurnbcr of ectoa¡>crtu rcs and endoapenures consists uniformly of tltrce 
colp1 and pcln rcspcctivcly. T11c apcrturcs are zono-apcrturate and si tuated at the equator. The pori are mostly 
large, lalongatc and irregular rectangular, rarely lolongate. The exine thickness \•arics between 1.2 10 3.8 ~m . The 
~e-.inc ts gcncrally thick.er thnn the nexmc, and averagcs bctwccn 0 .8 to 2.7 ~1m. The tectum is retkulatc, 
rcucu lalc-supras triate, slriato-rcticulatc and stria tc. lts thickness ranges from 0.4 to 1.6 ~m. Thc columc llae are 
mostly short and do not cxcccd 1 pm. l lle ncxinc is gcnernlly thin, varying bctwccn 0.5 to 1.2 pm. 

Scvcn pollcn lypCS are rccognised mainly on apenures morphology. cxinc sculpiure. polleo symmetry 
nnd SI/ C. Thrcc groups of preliminary phylogenct ic morphological trends emerge from this study. Thc fi rs t group 
compnscs li vc pollen typcs: Anarardium aehwn type, /~r~nrárdium orcidemale typc. Bouea burmanira type, 
Gima tmllllll typc nnd MtmgifertJjoeridn type. with rct icu late and striato-reticulatc sculpture. Group two consists 
of thc Gluta bt'ngas typc, with ret icu late-suprastriatc and hctcropolar scu lpture. Group threc has also only onc 
typc, thc Bm·l!mwnia arbort>.\·t·t'n.l typc. with fin cly striatc scu lpture. The present rcsults support thc cxis ting 
taxonomic i n vc~t i gations by macro morphology and molecular stud ics. A kcy for thc idcntification of thcsc polleo 
typcs is prcscn1ed. 
Kcy words: palynology. polleo morphology. phylogcny. Mangife re.1e. Anacardiaceae. 

llAKS I. S K. 1976. Po llen morphotogy of rhe genera Glwa and Melanorrhoea Wallich (Anaca rd iaceae). pp. 379-
~05 111 : thc evolutionary signific::mcc of the exine(cds. Fcrguson. I.K.&Muller, J.)fLinnean Soc. Symp. Ser .. 
No. l ) Acadamic Press, Londoo. 

C II A YAMARrr. K 1997. Prc li minary chccklist of 1he Anacardiaccae in Thailaod. Thai forest Bullctin (13otany) 
22 1- 13 . 

ERI)TMA . G. 1952. Polleo morphology and plant taxonomy. Angiosperms. 539pp. Chron ic3 Botanica Co.: 
Wa ltham. Mass. 
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Pnl) nologic md~ of 'ptro a L (Rosaceae) 

Torgaeva , G. N. 

When C3tT}1Dg out the pa.lm logtc tn\t:. u~ uon~ oi \11 ·c:nc-(..>uat("(U,U'\ ~lb the ~.... 1:' ( 
dtfficulties lnSC: duelO l\'31labt!lt} ID tb pñ·tntthC' J.ilunJant polk1Jl1i thC' dJ\ p-3. ~ :tncJ \hrut'l rt.:aot thc 
morphology of v.luch has ~~ studt~ 001 y. 11 rnou~h E:,.{'( :-~J.Il) 11 1 · J(tull !('lf Pr. IDUf) • v. h~ f".~l"'\ anJ 
poi len 1S the onl} paloontOIDgl matrna.l. h) '"'ht(h on on dcttnrune th a.p!· l'f en..: k 1ns:" ~ ~nJ ll" t,• thc 
ch.a.rncter of' egetJllon and chmlte as ~ 1l as m.ü.t- the c-.vr('lluon ul tM ~\.*'t."th.l(b 

The: solution. of thas problc-m ts pos~1bk, tira of :111. on th ll 1;1 ot det.:ulnJ :-.tuJ ~,,f thc rc~t.:nt pbnh · 
pollen morpholog) \\1lh u . of laght and s~.·:mn1ng el ·tron nur:COSCl'lf"lb Jnd .:rc.ltaon thc p..tl~ n,').,ltJk •ut 

Thas v.'Orl has bem~ done by the author :,.m~,~e 1 Qq ~ llll'C thcn ~ tkwlcd pahntllllCq'ht'l~ 1 ~ .\l 
tmcsugauons of Scrophulana<.."C3c ( spt.~ie~ fmm 4 genera), R3nun~.·ulJ..:c.tt (11 ~rcx,'""" twm 5 ¡:cncr.tt 
~Torgacva G. 2000) and Spirara.L Ru:k~~.'e.le (10 specie') ha,· ~~~ .1med out Thc -~·uJudC'J 
Jn\esti~uons allowed lO cstablish the dt~tJOCll\t morphologicJ.I fe.1tures of 1hc gcnmc amt 'Jl('(afa"· k\d ltl 

dt.)lmguash thc types of polten g:rams of th~e fam•hC'\ 
1ñc nnalysts of pubhcation:; .shows thal tht- morpholog) of Spm1c-,1 l. pollcn gnun:. ha .. bc.."t"n !-ludtN 

not well enough In Lhe prt"Sent U papcr thc 13..'\onomu: stJtu~ of 'ilnlllar s~H~'> of Srimc,l 1 gcnu ... \\3.) m.ulc 
mor~ precasc. The morphostructure and pc-cuh3n11C of polleo gr.un~ · spomdcnn structure h s ~en rrq:aled 10 
spcctcs of Spira~a L gcnus. growing on lhc tcmH.>r) of Pnamul)l'. 'a heria and other arr.1~ <lf thr Fli l.J.st. ha\c: 
beco st_ud1ed . wnh the sca.nning clectmn micrzy;c('lpc Thc Spirm:a L polkn pr.un\ aw rJthos~mnl<."lnc. 
cquatonally tnco1pa1cpote. They dafftr from cach other b) sorne d tail~ of thc JlOrc ... tnu.:luf(' nnd h~ ..,llC The 
exine of pollen grain.s ts plain or \\cal-slnatetl · 

Exine ultrastructure of Duplicisporiles from lhc Triassic of lla ly 

Zavlalova, N. E. ' & Roght, G.' 

1 Palynological L.1 boratory. lnstilute for Geology and Dcvclopmcnt of f'OSsil Fuels Vav1lovn ul 2S. 
b. 1, 11 7312. Moscow. Russia r.avia l@mad ru 

~ lnstitutc o f Geost icnccs and E:tnh Resources (IGG4 CNH), Corso Ganbaldi 37, Padova 1-35137, 
ltaly guido@epidotc.dmp .unipd.it. 

During a pa lyno loglcal revision of the llpper Tnassic unas of lta ly. Austna ami llungnry. n largc 
nmount of pollcn and sporcs bccamc ava ilable and has helpcd 10 solve omc to.xononuc probl ms At tlus 
pal~lat il~~e (20-25° ~). dunng thc late Ladinian. Circumpollcs appca r. 3 pollcn group with supposed 
chcarolcpadmceous affinny. Thc consfcrs producmg this pollcn would scern 10 be thc rnili t lakcl) t.rccs to hnvc 
cxudcd thc <lbundant fossil rcsin and cuticle fragmenls found m thc Cam ian of lta ly. As plants maciOrt,ts are 
rarc. thc ana lys is of thc ultrnstructurc of Uppcr Triassic Circumpo llcs could 2ive ncw mfom1ation nhout thc•r 
affinity. -

Samplcs have bcen co llected from 1he mixed carbonmc-clasuc Dilrrcnstcm Formataon in thc 
Do!omitcs. and from thc subtidal marly shales with calcareous intcrcnhHIOn, "Rio del L.1go" rormnuon . 111 thc 
Juhnn Alps 1ñcsc formauons. wcll datcd with ammonoids and conodonls. are late Julian - uppcr Tuvahnn in 
agc. Azonotrilctcs and cavatomonolcles spores and monosaccoid . b1saccoid and CtrcumJlOIIcs pollcn are wc ll 
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monz tbc mct"Dl''en o! t bncr group. thc:. cuera Prtnrrulinu, Partlllfptmrn. 

1 u'~r rt .Juw l)upiU'l rtle""J .tnd Camn~' porun ha. u: t'<t"D JctemunN 
A morp lo¡i<al ud¡ o( d11pmcd <'orcumpolles polkn gr:un> from the lC PI'<" Tn"-'>o< of thc 

Alp> t.l!led •llh thc ~ =1 gcnu, /Jup/lr•!pnnr" . lndh1dual polkn gr:un> (l..\1 unag<. Fig. 1) 

rrc ~tea!<d b) - of IC•IUÚn¡ ciCI:uon ""'"""''l'l 1 \E.\11 and uansmo:.>oon ckctron moc,..,c<>p) (IC\1 ) 
\\ut, L\1 thc pollcn surfa e i fim:t, \CIT\h.:alt tFtg 1) V.lth lo~ HTrUQC ol \3nable Sl7t. A sub·~U:uonal 
e unuou urul::tr funow u dc .. rl) dutwgu¡~baj 1l1c pru,nnal tnlc:tc ~ar (sec:n wu..h SE\1 ) IS small, clo!tt!. and 
10d 1 1 TI· M reH loJ ¡ t)platl usne otgaDu.Jit<JD \lrUh the ~:all composcti by a doubk l3.)er (Fig 3) Thc: 
ctt AII1C' n, torrnc:J by numcruu"· mall , el Jy paclcd granube ~ubdl\tdo.J b) m~gulari)·Sp3ccd Cll\IUCS Al th(: 

bne oJ thn b)·a thC' ¡;.rJnul.Jc are ck..-.Jrl) \1\iblc, 'ol.hslc ~upcrfi~.:sally thc) are fu)ed uno :m indiSUnct tectum \\ith 
Jlll tltl'-.lul.HIItJ rn.argan, h11.:h CotTO[kotJd~ tu Lhc \C'tnH.::Jte ~t.:ulpturc \"i')able \loith SE.\.1 In the region of the 

hcqu,;,st(»rl;al c.uu.l. thc a1c~anc hccomc\ cun,Jdt."rJhly thmner, aboUI l/3 of tbe usual thaclncss At pla es, Lhe 
cctc•mc: 1 sbghtl) :>t:pilf¡¡,tcd lrom thc undcrl)1ng cnJt\lnc. Thc cnde\me as promincnt aod ~¡gn¡ficantly dar~er 
1tLan thc: cc:tnmc 111 bornogcncou\ 11nd <Jf <:Oihl.Jnt th~~.: nn~ On the base of the older age \\ ith respcct to the 

c.-nu Clauopollu, thc pre"K-"111 uhrot\LrUctuJal daw,er. ¡HO\tde~ addauxtaltnformauon on the posstble ori gm of 
lhc chC'aroh:pidaa¡;:eou\ l) pe ffi(npholog) 
ni,C' JiiiUJ)' 1\ )Uppurlt.:d b} thc Rus~lall IVundJ.Uon for llasic RC!.e-arch. no. 03-0+-.t9611 

Pollcn morphology of family Euphorbiaceae from Pakistan 

Perveen, A. & Qaiser, M. 

Dcpartmcn t o f llot.any, Univcrsity of Karachi. 

Polleo morphology o f 40 specic.c; rcprcscn ting 5 genera viz. Andrac/me. Chrowplwra, Daleclwmpia, 
J-;uplwrbia, Moflotu~ and Phyllanws of tite family Euphorbiaccae from Pakistan has becn cxamincd by li ghl and 
~canningclcc tron m•croscopc. Euphorbinccac is a curypalynous family. 

Polleo grnins us u:1lly radi a lly symmctrica l. isopo lar. pro latt.:: or obi31C-spheroid;\J 10 prolat.e-spheroidal , 
oflcn sub-oblatc to sub-prolatc tri colpo ratc o ftcn 6-7 colpora tc. Colpi generally wi th colpa! mc mbrane psi la te to 
sparscly or dense! y gran ulated , ora lalonga tc , sex ine as thick as ncx ine, or s li ghtly thi cker o r thinner than nex ine. 
Tcctum vnrics from reti cu lnlc tO ru gulatc-rct iculatc o r rugu latc- foveolatc. Rarcly s<:abrate or s triatc . On the bas is 
of cxi nc path.:nt and aperturcs number 5 distinct pa lien typcs are recognizcd. viz .. Amlraclme - typc. Eltplwrbia· 
type. Phyl/tmlllfls- Lypc, Mallotus· typc and Chro:_ophora-type. Pollcn morpho logy of the fami ly is s ignifi cant ly 
hclpfu l at thc gcneric and spccific levcL 
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Pal~ nological anal~ of Lion r · ri~ R,·tchenb. in ""no L~ ( \ ,¡, r <11 J 
from 1he lbcri. n Pt>nin,ula 

Perez.flomero, R. '; Valencta Barr.,..a R t.l • Penoz de Paz, J.·. 
Pérez Morales. C.'; del Roo, S. & Penas, A..1 

1 ()ql;uumcnto Je 8~o..1lt~tl \ ~ct.. F..t~ u 1. R1 ¡s .... ) " uu 
l'nt\m:&J.Jd Jc L..c..'ln, Campu_ \.k\'· . n.t ~'n. : .. ur Le\ ra.n 
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~ pollc.n morpho~~ of Sñ-:IJon Cnxi m Rca~hc:nh m t::enu!. ,\f'n • o L (o\ ,,.,..,, 
lt..enan PcninsuLJ is imc:)ligatN m the prc:)Cnt ~tud~. tumt'l~ Srr.t< :o f'nn._Jh .. , L .t .;.u f't'"d~) _ • JroftK .. 
L (:! s.ubspe~ICS). S luga..\canu.) IX:. S ~1!1lJ1.J\U' L. S 1.1Jo"kufa 80Ufl! ~\ Ct (.:: u~pt'I-'1C')o .: rrlt"(!fL' \\ • 
S {opt:.li 801 3 W abo stui.Ju:t.J onc ~[l«'IC of d&lkn·nt ~1100~ m u:t",-ro L ;mJ tv. . !X''IO ~'1 ~ ~"CnU,) 
Ot.,rmlicw11 L as outgroup ~mpl~ Str.tt o bob,:at IX , S lin¡¡,./Jk\ L. .iont L ~u !:lo p f~Sh.Jtu "·' ~ 1.-lnt-*<'l 
Ctuter. S. hdrniw tL) Schmz · Thdl. :-.ub!!p /Jr/,-,wü . .\ c,ll]'t'lumtc a~.,. .. ~ .._\.. Rt-utu. ~ }t1t .'lb..uu L. S """~'" 
r (.'3\ ) OC, S. \'Uigari.r L. Doronicum gronJ1_/1c,f"U-m Llm anJ D pfa,lfa~IIU'Uff'l L 

To carry out ttu-3 ~tud) wt us.ed 11 O ~pcxunt•n s 01 tht 13\3 lppc:\tnttd bclorc. C"kctN anKlClB tollO 
)hec1s from d11Terem he:rbariil Tht' Jmples \\ere :tc~t(II~Jed t\.1lk1\lomg thc mt'tho...h oothned 1n ERl)l'\t.o\, 
(1969). \\ e scorc:d 29 charactc.rs usmg light and 3cannmgdcctron mlcro:.coptes Qu..lniiU.ti\C d.1t.1 \\en: iU\.lhlN 
usmg Slmp on & Roe 's test (BIDAl.LT 190 'l The \anauon amc)ng stm&br structurc:) V.C'Tt' Jc~~nbc\J b} W'\&Jang 
th( 19 haracters mto har.Jcter tat act·ordmg to thC' tJ.ndanhtl!ll $)"stcm 10·90 (Hlt)El"\ . tCJn. HIDtll\. ct 
MAHÉ. 1977) T .... o data ffi3trices wtre uscd accordmg to lól'\.;t and fK'fiUI;auoos OO\r"rN Ftn.tll)' uu \loe~ 
clnsstfied a cord1n g 10 O\Cr.lll s imaroht) us ing phcnett~ methods (S ;..;EATI.( ~\. 'OKAL, JQ J. H1DEt:~ 1q11. 
HIDElJX ct MAHÉ. 197i). Pnncipal omponcnts analyscs :md clu~tl'r rmaly~C'S \\Crt ~'frtonncd u 10~ the 
l\r"fSYSpc package ('\-·cnioo 2.0}. Principal comp<mcnts iln3l)!li "'3~ pcrfonnl"d on th(' ~orrel.tUOtl m.nrn ohtJlllrd 
from thc s tandard tzcd data Cluster :mal}sis mvoh·cd computtng J d1~Hmce matn'( bJ,W on ~1.1nd:mh1td Wu .tml 
pcrformmg a complete method nnalys is to construct a dendmgram The cophcnctu: c~Jauon ~I.X"ffil.:tl'Ot "·b 

c3lculated and used as a measure o f goodness o f fit of thc dustt:r nníli)'SIS tó th(' data 
Polh:n g:rains of 311 t3X3 e.xanunl"d are tnL.Onocolpor.ue Titc1r shnpe \'tmcs from pmbtc· sphl."rotdJI to 

sphcroidll. prcscnung a medium s i¿e. The tectum i'i alwJyc; perfurat~-cchm3tc. 1t '\\as condudcd lhat pahnolu~1~al 
c haractCI"\ are an useful complement3ry source o f mfomution in St'tluio, bcmg Lhc nlO)t unpón .. lnt 

- Shape ofthc pollcn. allthl' chJractcrs ) tud&ed rdating 10 thc )pine~ lcngth. '\\ldth. dcn'lll)·.mter'l;pmal 
o.rca. shapc and pcrforntions dcnstty on 'lptnc. a nd finally pcrfor.Uion!!. dcnsi t) on I('Ctum 
- Pola r D\iS, Equruoria l diametcr, mcsocolpmm width and cndoopcnurc (kngth and " 'ldth) 
- Mesoapenurc. ornamcntation. numbcr of apoco lp1Um and mte rcolp1Um ~pmcs 
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\ ~lud) on pollcn morpholoru oftundra plam from Barro" , Arctic 

Llngyu T.' Xlaoplng z..'; Zhongze, z.. ' & Olngsong, z.• 

~ .DJIDJ: ln tJtule o{(,~ .J p 1 1(: ., (_ IIDC>C' Ac. chm~ or Scl~o.:UCC. '\Jnjmg:! 1000' . ChmJ, 
Anhus ..:xm..l 1 'n1' er m. \\ uhu ~41 000, CtnnJ 

l \nhu1 l'DJ\<:f 11 • lÍefe1 .H<JC>I'JIJ. Ctuna 
• 1 ldulc { Cic:ogr.t¡Jhy md t'R\IIOOmcntal Sl:ICn~e. Chmn.c:: Acadlm) or Sdcncc, Btljlng 100101. China 

H.arro· ... 1 Iot:atcJ m t.hc: northc~t of .\f.t., an COOblJ.l rLun (710~1· ~. 1560-W' W)."hich IS encircled 
by lhc C"buk!..hr . a m the \o\ t anJ the lkJllfurt Sea m thc north. 'lñu-. u b con~ aJe red to be: a key rcgion fur 
rudywg thc l.uuJ'tx.:c<ul mltracuvn rel.ttcd 10 chm.:ttu.: and envuoomcnl3! changt5 Chnuticnll~. Barrow is a quite 

\.·(·Id ... ra Y.lth lhc- rnc·.m .annual tr.:mpc.:raturt of -12 4 C and thc!' mean wmter and summer tcmper.nures ranges 
bct..,ccn -~4 ( • :Jnd ~·e .\lttan annual prcctplt.atmn 1s less t~n 250mmla 

f'lllkn morphotngy of 15 'PC(It.."S of tundra planh from Barrow. Arcti~ are IR\e.5tigateJ m thc prcsent SIUdy. 
lltc) .ue IJI)a mi4'!Jf1Jldrll \..1 \'ah¡ (R,,;.tCC3c}, Rubut c·hamormcJrtL\ L (Rcxaceae),Sali.r rmllundifulia Tr3ut' 
(Sa!JaccacJ .\IJ ujragu (f'mua L (S.:n1fragaccae), Stlrnc- acart'li\ (L) Jacq .. llnnrknya ptploidtt.r (L) Ehrh .. 
Stallurtu lm•Jrl Rh.:h.ard~ . (Luyvph>llaccacJ. Rumt;l[ arctlc;us Tnlutv (Polygonat.-eae) Papm-t'r marmmii Grcane 
CP•pavt..·r .. ccac:),Ratmm-¡,/u\ nl\:alis 1 manunc.:ulaccac:). Sau~.mrr>rr tilt!idia Hult {Compo~•tac) . Mertuuia marwna 
(L) S F GrJy IHorJ!!IOJl:ro.c-). P_\rt,/a gramlijlorcl Rad1us (Pyro lacea~). Pf!dwulari\ langsdorffi Fisch 
(SUIJphuJamu.:cac), CurdtJullnt' pratensü L. (Cru¡;Jft!rae) Thc rc:,ult shO~A'S that the pollcn grnins are mamly 
~phcrOtl;ll. .'loubsphcroJdal and obl;uc. cocoon-formt:d or tetrads. 1l1c typcs or apcrturc are most ly tricolpornte or 
tn.:oJp.uc, rarely pantelpcm.ltc 'll'le) are rnd1ally or b•latcmlly S)'mmctri c AJI thelic plnnts from ~Ahich lhe pollen 
m.;Henal~ \4cre t:ol h:dcd for tlu; !.tudy are rou nd to occur commonly 111 Arcuc arca. Most or the m. cxccpt ror 3 
\pt:t l t") whic..:h are bu 'J. hes. are percrH11al or ann u<tl hcrbs. lm·e.~ tJ gnuon on pollcn grains o r tundra plants can pro vide 
tlg.rufit.. . .nl fi.J I>~for~,:ump.mlll\t' SIUd) of f~s• l pollcn.mcJ for recon~truelJOn ofp .. lco\t:gctation ;md pJieochrmtc in llarrow arca. 

Lf{J(.' H 196 f-lora or Al:tska and cighboring Territorics, Stanford Uruv. Press, Stanford,C:tlifom.a .336-949. 
ANDl!RSO i' .M OARFI..EIN I'.J ., llR UBATER L.B. GAJEWSKI K ANO RITECill J.C., 1991. Vegelalion

P13lle-n llimntc rdnllon:,h ips for the arcto-borcal rcgion of North Amenca nnd Gccnland. ] oumal of 
lliogeogrop¡¡y, 1 M:S65·5K2 

Dcscription and differentia tion of Pseudolarix ama bilis (Nelson) Rehder 
pollen and implications on its fossil record 

Zann l, M.1 & Ravazzi , C. 2 

1 
Dip;tnimento d1 Scicnze Ambicn talj e del Tcrri tono, Uni vcrs iu\ Mi lano-Bicoccn, Pia.t-za della Scicn1..a 1. 

20 125 Milano (ha ly). e-mail : mariozaum@virgi lio .it 
2 

C.:N R • ls tituto Di na nuca Proccssi Ambienta Ji , Vi a Pasubio 5. 24044 Dalmine ( ltn ly). 
C·mai t· cc~arc.mvazz:i @ idna.cnr. it 

Wc invcstigatt."d fresh po ll cn of P.seudolarix amnbih\· (Pinaccae) through a morphomctric analys is of its 
b isaccatc po llcn grnins at light microscopc and at SEM (see images bc low). TI1e observcd chnrac tcrs ha ve than 
becn compared with pollcn gmins from twe lve li ving spccics of Pinus. Diffcrentiation criteria from Pinus and 
othcr bisacccatc ha ve bccn esmbli shcd and lhen verificd on a foss il samplc from the Pliocenc of Piedmont (ltaly) 
111 which abu ndance uf Pseudolari.\ cone sca lc and ncedlcs was found by Martinctto (200la , 2001b) Posi tive 
rccog nilion or Pseudolarix poli en also concerns lacus trine scd imcnt from Mass ir Cen tral (Francc) ahou t 4 millions 
ycars o ld Ois tinction of Pseudolarix from Pinw; po llen wi ll cnab h..: to investigatc thc foss il hi s tory of this genus, 
so far rcm;~ined obscure beca use of its low rcprcscntation in macrofossi l rccords. 

338 Pvltm 

1 o\.Rlr'ETT'O E 1«1) _()(}JJ Pb <n< pllnh cti\1Mlm<tll m.:! olun>u Ñ D«th" t= lto T\ocunwnr. 
:o;acurae. l ) ' PP· 
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