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Spore morpholog) ofCuban spccics ofAsplenium 
( hplcniaceae, Pteridoph) ta) 

Regalado, L. 

htiUtuiO de l!cologia) Sntcm>Uca. Ca¡><kvol;¡. lloycro CP 10 00 AP 029. Coudad dt La Hal>ona. Cuba 

,hpfrtUWI1 L 1), a COSmopt•liLa.n ~COU) v.llh <..~.1 700 ptx:IC:) \\ldC:I) diStribULed ID alnlOil 311 the 
~.AJDUntnt OlJ\d both hc:nusphac Tbcr~ .1rc- 37 ~c.1 m Cub.:l J¡(pb)mg Jl:u¡e r:mgt of rnoq>hologaca.l \3tÍ3bllny. 

Alte-r r.m .. tung thc t;¡~onomu.: trc.Jilncnt of thplrllium for th~ ntw -Flora de la República de Cuba"'. a 
~oc )Ur.cy ""iH camed out 1n Of'\.h.:r 10 J.'loSC)'> Lhc spor~ morpholog)' charnelas for the resolution of sorne 

Luunc•rnte.JI prohlcm'li tlwt \1111 n:mounc:d 
·rñc Jpcf:lt~ "'ere di\'H,h:J m t1gh1 groups rt:gardmg th u macro-morphology All the species were 

eum111td Wllh 1 \11 and SEM dnd thc ~pore morphology wa.s comparcd withm e.1ch spec1es comple,_ Thc 
tc:mun"ln~y tn de .¡,:fib: tht: pcn porc mOillhology. u~d bcfon: for mher compleJtes of Aspl~twml spccies. was 
rc:va.,cd and cnmpah::d 

Aftcr tht\ anai)'\IS threc p:mcms or perispore macro-omamentatwn "'ere rl!cOglllzed_ foldcd. spmulose 
and rcta:ulatc nnd fi\'c pattL'ms of ~urface mil:ro-ornamcntation lae,'lgaLc, peñorn tc. fcneslr.ltc. venate and 
cchmu latc. 

In ~omc group~ of ~pcc.;IC~ such U'i l. 11 and IV, a consisten! pattcm among the specics was obscrved, 
Yilrying mCKtly m pcri~pore micro-omamentauon and type of folds margm. 
In other groups ~uch a~ 111, VI, Vil and VIII . spore morphology pro\'ides consistcnt chamctcrs lhat cnable us to 
di>lmgua\h al thc >pecie'> leve! 

Role of sporoderm ornamentation in the taxonomy of sorne selected 
lndian horn wor ts (A nthocerotae) 

Asthana, A. K. 

Dryology Laboratory, al10nal Botamcal Rescarch lnslitute. Lucknow · 226 001. India . 

Sporodcrm omamcn talion plays a signifi cant role in thc taxonomy of homwons. in nddition lO lheir 
gamelophytic fca1ures. A varicty of sporodcnn pattcms ranging rrom papillose to perfectly rcticulatc typica lly 
~ignifi cs Lhc spcc1fici ty of each 1axon up 10 spccics leve! A study made on Indian Antlwceros (M icheli) L. em. 
Prosk. :md PltaPnreros Prosk. is prcscntcd hcrc. 11ae ludian spccies of Arllhoc·eros ha ve beco broadly grouped in 
two cah!gories on the basis of the sporodcrm pallcms: l . S pares with an unsculptured slripe a long Lhc laesurae on 
thc proximal facc; 2. Spores without th1s unsculpturcd stripc along the laesurae on the proximal racc. Tite taxa 
fnlhn g wi th1n the first ca t.cgory Le. A. a/pirw.\· Steph. andA bharadwajii Udar 111 Asthana are charnc tcrizcd by a 
rcuculoid-pseudolamellatc or lamellatc sporoderm. while A. erertus Kash. is charncterized by a reticulale 
sporodcrn1 with OOid muri cnclosiug 3-5 lumina. Thc second catcgory includes Amhnceros angustus Steph. with 
spinulatc-baculnte-rcLICUioid spores. A. ptmctarus LandA rrispuliu· (Mont.) Douin wilh rcticulatc (rathcr pitted) 
sporcs, A. subrifis Steph. with granu latc-baculatc sporcs, A. macrosponu Steph. andA. pandei Udar ~~ Aslhana 
with n thick lamellalc sporodcrm. As far as thc sporodcrm architecture in thc genus Pltaenrern.t Prosk. is 
eonccmed 11 is sharply disunct from 1ha1 of Antluxnos in possessing pale-yellow spores with minu tcly papiltosc 
to larnellatc projcct ions and 3 promincnt cquatorial crassi tude. e.g. Phaeoceros /ae vi~ (L) Prosk. and Phaeoreros 
raro/inian¡u· (Mich., .) J>rosk. are char.lctcrizcd by a minulely papi llatc sporodenn; P. udarii Asthana et Nath has 

322 Polen 

:O.Iorpbolog) and ullrnstructur of mi ro<porc, r 1 vcrn pcci ti.~ cuph~ lll) 

from ~ uthem ~ uth \meri a 

Maclul, C. C.'; Morbelll, M. A. 1 & Gtudlce, G. E.1 

1Palynolog.). :f1.u1t \torpbok~~ '.:bt ot' ~ 1 · .. ~m.. .tnJ \11)-(Um. 
'\.11Utlll3ll nt·u~f,ll) ol l..3 l~u. 1900 L1 P'l..lu (.\r,mtnu 

~ OlJCfOSJ)Of'C lw'3~tcrüuo. of ::!~ -m··~ o( /)('llf''U.\ L th.u p-ov. IQ .: lUd'tcm . ;)Ulh ·\r:nt'n 'a .Ut' 

prescnttd ;1.$ pan of 3 !1-lUd) th.Jt ;s.ul'b ."U m.t ng 2 M\: d f'C\ 1'11\."'n du~ ~LI'J 1D ~~."ct 1lK1 Jft' / 

tll,·at,,rhrla H;lllo);. 
1 anJic (Ud (AmstutlJ Gomez~ 1 b.l/n u1t..u.s \\·~. 1 bra.Jri Hma. 1 bm.•ilurtJb Fu'"h 1 ··ludta.N~ 1'112 

Hic e)'. ~1.u:luf Ta)lor, 1 ~kmmtu \\'c:ba, /. f'.lCOrtJrJrrot.\ Halkl), 1 r.\laltaM~hJi 1/u n, 1 fi" ••1 Ht~.·l.c~ 1 
fu.,to-margmnra Fuchs.. 1 gardneriana A BraUJt. 1 ha:.t•~ri \\tba 1 lurT!!II_\mli \\t~r 1 lldb.."ttt.' \ Fud\. J 
lttdllttri Meu 1 panam~mu Ma'oo \1l..-t00. 1 prd<now Fu~h-;, 1 ra'"~'' H rttr 1 -'·lhlturr rnnchct 1 
,uiUJrmii Fuch 1 'mahil Fuchs. 1 'ipmtnagt'lii Puch~ :md llHhrn Hcrtcr 
The anal)~i \\.JS pc.rfonned 'ol.ith scanning el truo nuCJ'O!rt(..""-'P) t E.\1) 3nd tr.tn~ml aun ck\"li'\)C\ nu""""\.''f') 
(TE.M). ·lllc mtcrosporcs are monolcu:. elliptic m polar \JCV. and bt'"")Q''C\ 1n C'QU3h.Xl.11 \1('\\, 1() hl40 ..-m kVIN 
and 2010 30 pm \\H.IC 

Thc nu rospore wall in secuon is compo">Cd of rerisporc. para nlh(><lf(':. c, a-;.porc and cn\k J)('r( Tht 
penspore tS more contrnsted thnn thc exosporc. 1lu: p<"ri port thiclnc \3f10 -~..kptndmg on tht :.rta of the (Xll\" 

lt IS Lhinncr proximal!) and t.hacler dt Lall)' Wllh h1gh proc-es. es pf'O{rudmg outward In SttUon. 11 1:t c."'mpt'~l"d of 
thrce st:r3W ll1e m•ddle stralum constitutcs thc rn:un part of 1h.ts byer and 1.) compo~OO t.'f onc or !l.t' eral !!Ub-\IJ"'ta 

depcndmg on it.s typc of st:ructure, which m.J)" be l"Hhcr lax or came-ra te The outc:r stramm has di~HDUIUCS and 
bcars thc omamenrauon Whcn ' ''C"cd m ~uou. thc rxosport llO".) t\\O lc\'cb The inn« Ir, el has ll:l"'~mp.tcl 
structurc nccp1 for the multi-su·:uified areas at both s1dcs of thc a¡x:rtu.rc. Thc 0\llcr lcHI or p3ta-t\~port 1.) 
composcd of enhc.r lanunae or bars with darl..ly cont:rnstcd rdge.), "-hu.:h are d1scontmuous ar th(' U'lfl of lhc supra
lacsur.ll cxpansion In secuon a.n cqualorial-clistal ~cpJmtion bel\\CCII the l"O p3_l"b ofthr c'txpare i t:\ident The 
perisporc and outcr pan of lhc cxosporc takc pan 111 the formauon of rhe supr.1-la urul e\pamiOn. llle rnd(hport' 
bclow thc cxosporc has a fibrilar structure. 

ntese spccics produce microspores "ith a 'ariely of omnmenlations mcludmg drmcntS su h u~ 

granu les, vcrrucac. ridgcs. eones, echinulac. cchinac and tubcrclcs lllree patterns of omamcnrntion are lhr 01(.1)1 
freq ucnl oncs: Echinatc (J. arrdirola. 1 brndt'i. 1 rlwburia11n. 1 eJhbnuglul, l. h1tronymli. 1 pt>du.H•nii nud /. 
weben); Tubcrculnte (/. alrnloplula. l. bnlin'ttL.'iÍ.f, J /erhluil and Rugulatc (1 tA.manii, 1 fow,Ja, 1 gardm·riann 
l. irnboer~sis, 1 pmtamewds and l .. \mithh). h was found that the characterbttcs of the background are important m 
thcsc spccics. The background is gcucra lly composed of pcrfor.uion and low sizc sculpturnl clcments whu:h ha ve 
thc samc or di verse shape rcspcc t to t.hc mnjor ones. 1llere is n vanation in thc omamcntalion on both pol:u fnces 
also in thcsc spccies. In general , the sculptural clcmcnts are lowcr and more spaccd pro'Citnnll) bcmg Simi lar 10 or 
diffcre n1 from thosc of t.he distal facc . 1l1c cquatoriul arca has umquc chnractcrsslics, sorne spccie.s hn"c: a 
projcction (expansion or ridge) while olhcrs tuwe an omnmentation transi1ion. 

As a rcsult of thi s study it was found that thcre are genera l as wdl as ultmstruclurnl charnc tcrl ~tlcs that 
could be uscful for sys temntic purposes at infm·gencric Jevel. ll1cy are: omamentation d1fferenccs on boch polar 
faces, like in. l . alraloplzila, l. boliviemis, /. bradei. l . rlmbuliantl, l . tJhbauglu'i, 1 t-srondidenu.r. 1 lu~r:.ogii, J 
/rit!fOfl\'lllii, 

• l . fultleri, l . pednJ.enii, l . Jm•aru•ri and l.wi!brr. TI1esc vanalions inc ludc. shape, Si7C nnd numher of 
sculpturnl elemcnts. Another imponant aspcct is the cha.racrcristic of 1hc cquatorinl or sub·equatori ala~a Among 
the charac1eristics of thc ultrastructure. thc perispore complcxny nnd its organizauon as well as the naturc of the 
para-cxospoac SU1l Clural e lcmcnts should be mcnl ioned. lly combining all thcsc charactcnsucs 11 w:ts poss1hlc m 
some cases 10 anive al spccics group and in sorne: spccial cases at spccific leve! 
From thc availablc chromosomic data il was also found lhat thcrc is a positive corrc lallon lx:twccn the 1ncreasc of 
thc ploidy level and thc microspore si1e. as it occurs in l. rlmbutia11a 
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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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Po ter e ion b2 

PER tATHOPHYTE POLLE:'\: E\'OLUTIO:'\, PIIYLOGE. \ .\:\D 
YSTE:\IATIC 

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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