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1be C'UOC Ofl({ O) b S.1UilicJ ID ti\ UU aJll('IO~ Z~l-"\''f'b\tl.ll."t"a:C )t'lhk ~,,, fe ~o.IJI hamJ4l.-; 

lJ ~c•ph,\Uum albttm. FagmdJ crt'IICd , Tnb~tu~ lrfrf\tn.fi .tnd ,\ttrtltí.l r:o.-"t) In t~ tw:pnnzn~ th< p "cnal nuna 
1 J.pphed 10 lhe C.3lloc;e \\JI! e"tCC'f'l m Trib~.~Ju\ . wh<"rt u J .:nbc ~o:rc:-.t: "' .tnd h..llk>~ "' Thc J'IOI'n(\tDc m.t.tn" 
as flbnllM. bila)~ m Fagvma and Tnbu/1u 3nd l'Wl · b~crrd m t~ th.rtt' tlllk-t U.'\.t lb<' pn\: )fanxllaC' Mr 

hctemgeneous \\llh dear 1ones and Lhl") !;Cl compa .. :t l.ltt'f In Tribtt.'ul , tht~ J.rt' btult OD Lbc '\~b- In all · . 1 
tnparute pnmordlal nc,.IOI~o; l3mc!'lb (P, L) b t up 'fhe \\hHr hne ts S('efl lt .ome k\eh, )lllb t \tcmalltaflC"t 
the foot l3)'er 1s ob erved 3nd on us mtcmal one t~ ende·une \\ 1th nu~ b.mclbe llns "'tute tme dL ppc.tn 
oncn m the nuturc e·un r: In Tnb11!Ju lt>rr~.\lris, thc! foot l.a)tr illh.l tht: cndn.1or !-'1 ' ~ nM" te.' a 0('\10<' C\~ly 

llmetlu tru.idc: ln lhe apcrtu.re zone. thc-re ts an endc\101~ lOC'IC', ~nuk>-1 mr113r. " 11 d<-'r~ tn /'t",í\~1111.."' 
llnmwla \\hcre itts thrce-la)ered ;and tllS bd.m~ m Trrbutu., tarotril 

Tapelum dcvelopment in fertile und slerilie unthers of tlctinidin de/ido~a 

Abre u , l. & Ollvelra, M. 

IBMC. Ruado C:unpo Al<gn: 23. 4 150- 1 O l'orto. l'ortugal. •noronha@•bmc up pt 
Departamento de BOt1mca. FC ·UI'. Rua do Campo Alegre 191 1. 4 150- 181 l'ono, Portugal 

In Lhe majori ty plants primortlia for the ;mdroecium and thc: gynocctum are fonned. but ont: artts:l 11 

Jcvclopmcnt and dcgcncratcs before maturauon. ongannu ng un tsexunl Oo" t:.rs. 
The kiwifru it, Acrmidia drhriosa (A. Chev.) C. F. Li:mg nnd A. R. Fergunson. is a dlocctous S{)CCIC' 111 

\\ h1ch st.aminatc vincs bcar ma te OowcrS Lhnt contant viab le polleo but rudlmentary ovancs. and pashllatt \' tnes 
produce remate Oowcrs wt th non-viable pollen and runcuonal ovane!> 

In se\'era l specics. in rnnlc sten lc li nes, the degencration or pa lien grn ins is invariabty rclnted \\'l th the 
mnlfuncLioning or the tnpetum. For the~e reasons, the ;u m or this study was to rotlow the uhras trutu rn l chnngcs m 
thc tape tal cells in thc anthcrs or both rnalc rcrtile (A deliciosa cv. Tmmm) aud mal e stcn le plant (A drliriu.\a C\ 
/Jay ll'ard). In thi s study. anthcrs we.r..: obscrved usmg hght microscopy nnd trnnsmassaon or sc:mning clcctron 
microscopy. 

In the bcginnin g of the microsporogcncsis, thc tnpcta l c:clls surround thc sporogcnous ussuc and play an 
import:lnt role in pollcn developmcnt 

In thc meiocytcs stagc no ultrastnnu rn l d irferenccs werc found between tapetal cclls of rcrtile and 
ste rile nnthers. The tapetum, in the an thers of bolh culti vnrs , prcscn ts orbiculcs produccd in the cituplasm with 
limitiug mcmbmne and are subscqut:ntly cxtrudcd 10 thc ccll surfacc (facing the loculc) where lhey ncquare ~ 
sporopolcnin coa ting. Uhrastructuml obscrva tions of the fenile :1nthcrs reve:1led that the tapc ta l cclls dh.plny all 
charactcristi cs or a sccrctory tissue. 

In thc sterilc anthers, the microsporcs rclcascd from tctrads stnrt a process of cytoplasmic ~hnnkagc thnt 
lcads to thc degcncresccncc or a ll polinic contcnt Tapcta l cclls cnlargc and beca me highly vacuola te and i L~ cclls 
undergo c itoplasmic desorgani7.allon. 

Tape tal ce lls degcneresccnce in thc sterilc anthers prcscnLS a darfercnt paucm or the one observed 111 

rcrtilc amhcrs. So in thc stcril c :mthcrs thc cndoplasmnti c rcticulum stnns show1ng signs or dcgradat JOn The most 
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eodopbslm!J, rru lum. •hl h ,, < f do ool a t<TU.lC 

m lz<S. Juruu:d by • .onp: rncmlnne, th< moer 
cd lllhkr bpu a.nJ sa.nnm~ dC\.-uoo nucr '-"'Of') . 

~ delu e of po0eu J'"D ,. rqiner<d... lhatdJe end «111m unJcr_ O normal d<\e!Opmet1131 

pancm on bolh an!ha ''l'<" 
()ur r ll ;CYC"'<t~lc'd tf t lD maJe 5tmk plan thc bpctijm bfcaldO'\l"'h atÜCT tha.n ID rt'rulc anlhCfi. 

,.11<rr '"pctunl w n1<gnuoo oc n In 1< rru , pare sugc lberc >Ct1I\S tu be a relauvn hop bet"""" the polkn 
¡r.on nluy and ~ tlpe131 cdls degnd;Juon Altí>OUgh sorne aulh"n d<-..:nbe a C\Jffcblloo h<tw«:n tapttJI 
bduvtour and the dc\dopmcot c•f the rndúchtclum. cunoud)' , no ultJ3~UuctutJ1 th.ange'i \loc:re ob!t<f\Cd J.t lhe 
cndolhccown lcvcl 
Kn""ord A1 tmdw dr/I{Jo ·J cnJ(Ithc 1um. rru r~poiO@'C:OC\1'•. t.Jpetum 
V.¡rl sup¡>Orle<l by 1he f'rOJ< t ~CjiHJ S3 

ullra\tructure and germinal ion of ritis rinifera n. Loureiro pollen 

Abreu , 1.1
·

2
; Costa, 1.2 ; Ollvelra, M.1

·
2 ¡ Cunha, M.3

·• & Castro, R.
5 

'lllMC Ruado< ;ompo ,\legre RB, 4150- 1 O Pono.l'onugal. onoronhalí! obmc up pl 
' lkp>rtJm<nto de llo<.inica, FC liP. Ru• do Campo Alegre 1911,4150- 181 Pon o. Portugal 

'S«~ao Autónoma de C1Cnc1a.> Agrán3S, F<>UP. 
'CECA·ICbTA. Kua Padre Armando Quontas. 4-1 5-661 Vair.io. 

'Scc'f.10 de Vuu . .:ultura ln<itiluto Superior de Agronomía. Tapada da Ajuda. 1339 Lislxla 

Ltmrt••ru' 1s une of thc JOQ) I economlcall) llllportant grnpe cultivars, recommendcd for almost thc total1ty 
0 ( lhc DclnJrcJ.tcd l~cgion or Vinho\ Verdcr;. In sorne vineyards the gr.1pe producth·ii.Y of this cultivar is nom1a.l 
\\ohlle 111 others H is cxtrcmcl)· low. In this wurl wc ~tudy lhe morphology und gcm_n~auon of frcs h l~ collectcd 
¡>OIIcu gralll\ uf the \'iti\ 1·ini[t•ra e,· /.(mrt'iro wtth h1gh and low producUv1ty. Both cult1vars havc 
moqlholn~u.:ally pcrfet:t nov. eri . 

Tipically l'im rmifi~rn pollen grains prcsent thn:c l~ngitudmal furrows ~ut IR thc 'Umr~iro' ~ulu v~r we 
fount.l v.11h nmmal murpholog) :~nd ¡napcrturated pollcn gra1 ns For thi~ reason. 1s 1mponant m_tnvesugatc 1f thc 
(uw produ~o:ll\'H}' 15 correl:ued with the pre enct of :tcolporatcd (\\ithout furrows or gcnmnallon pares) pollcn 

graln'i The fonnation of microsporcs and pollcn gra1ns hns bccn examincd by l1gh1 microscopy and Lransmission 
and \Cannmg cltctron microscopy. . 

Under scanning elcctron microscopy, norm:1l polleo gra.ins in polar view appcarcd subsphcncal but 
trilubatc, duc tu thc prcscncc of thrcc furrows on its surfacc. and inapcrtura ted poli en grains are sphcr01dnl. In both 
palien typcs no differcnccs \VC re recorded 111 the c~1 n e scu lpturi ng. 

Both pollcn typcs have narmally structured generativc and vcgetati vc c~lls with usual ~spcct and thc 
cytoplasm b dense and rich of organcllcs. In the inaperturatcd palien grains thc cxmc forms a canwtous laycr bur 
1hc mtmc is mcgulary db tributcd prcscnung diffcrcnt thickncss around the pollcn grn in . 1ñe ultrastructura l 
diffcrences found m the two pollcn typcs are rc latcd wi th thc bcgin ning of thc biosinthcsis of starch. Maturc 
colporatcd palien prescmcd abundan! arnyloplast fi llcd with numcrous starch granules. whi lc in in:1pertura1ed 
("WIIcn thCSC gr'JnulC!t werc not abscrvcd. . . . . 

The inaperturated palien grni n is viable wi th a nuorochromattc rcacuon (FCR) usmg thc nuorcsccm 
dmcctate. but no gcnnination was rccorded both i11 \'ilm or i11 \• ivo tes ts. lltis lcd us 10 suggcst thnt onc of the 
causes for thc low productivlly of this culti va r is the impossibilily tO devclop a_ poi_ len tu be. Howcvcr, a_low grape 
producllvity cannot always be ascribed only to the abscncc of furrows ar germmatton pores, bccausc t l~t ~ can also 
tx found in plants with high productivity. This indicatcd that in plants with acolporatc pollen. producuvuy seems 
10 dcpcnd on others factors. . . 

Funhcr mvestigations are rcquircd to assess if this low producti vi ty tn sorne cv. l....ourezm may rcs~ lt f~om 
genetic stcrility or from nutritional. cnvironmcntal. or pathological conditi~ns unfavorJble t~ pollcn _gerrn_matJOn. 
"Jñcsc studics may offcr considerJble hclp in thc rcscarch on thc cvolullon and ta:xonomtc c lass1 fi cauon and 
ngronomic dccisions of these cu ltivars. 
Kcy words: ge rmin:u ion, pollcn. product ivity. viabil ity. Vilis vinifera. 
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Upid bodie b..-h \Íor durins: pollln n>alllration in 11 
oulangeana. ui.-Bod. l\la~noli3(< < 

Dcp.uun<n1 Boun¡ :.nJ tn,~rct r.:wu 
l DJ\ffill) of l 

Oon1s, A. M. 

Thb aoJ~ de.!. :n~ l.ht' polkn ~n;~.tur.L ce oC \l ...... nol&.J :\ 

ap1J ba:" ... lln anc.J tbc:u rclJ.tu .. "'D.Ship \\llh ldlcr ... 11 nd ~ TbC' 
.lmyk'f'b.'ts JnJ .;.rtJrn ... 1 hp1J bi.lJ1 ,..-attcnJ thn: b."'IU1 tbc < ~ U\c ... 
' no.l ID ,,zc :mJ rT'IO\t oi them s.tk ~ J h1~ . nuoptul) In ~ ... nc n ... U 1 &m)lop 

bflld t...ll..lJc: "en: oot c:\u.knt. Wbrn lh1)1, i:" 11 lo H' l\11.1) 1ro1 tbc unmc- .. 

• 

IQ9Q1. 2 "\:ollar" of hr1J bod.Jcs formcJ tn the \ C .:~hlp!.' m lamn~ thc Gl' p:np . m llu-.. .. b. 1 1l'd U\ 

lhc antcrmeJ,Jte J'.'llc:n gr an. t'tc1nc JbJ~.:r..~..'d b1~..r -\hh~.. _h tbt: nuturt" \("'~un ... )Qtlln~.:J .1 .... 1pufi .. wam.; 
hp1d boch("'), the"c: \4Cft" gn1er:1ll~ n'k-tt rC"du.:t\1 ID -..~.u anJ (k.m.t('J'lul~ th.J.n m t ~ r"ft'"'l ., &,~,. k'flmctn.a.l ~t 
1n thc:' mtcrmc-dtatc and 1113turr rollen. ,,1mc hr1d ~ 1(".;. c-:-uhli~h.ñi m mtun.1t I..."XV'Ib..::t \\ uh ~""''" and. t"W 

m.tll ·hondn.l, 10 conrr-.ht tll lhc )OOng pulkn gr.tm f"'Olkl\lilng thc 1) \H rQ ... ·t•oo fur bb • thc.- J"'(f' \h•"""Ctlh 

rN~IC't..l fklSIU\e!l)· anJ tht1r ahund.tn..:e a.nJ pol~morph, .... m h<'3.YtlC' t\hlc:'nl (. arl~ tht r<'h'\1 cvnc' l'f\'hfcute"\1 
from th~ )'OUng to thc intcm:tediJ.te fXllkn anJ thcu n"k\fpht'lt>g) .tnJ uhr.l..\UUdun: ere- rtlL"'Idlfi(J lk l.1~.·t... 

poant w an ¡nc-rc-a e of a..:tl\11) of thcM" t'C"pnclle-.. "h1·h .ue- p,-; umaN} oi a~~~ Y().,llfi'UI r~f" , 1' ft1"'111C\I '"• 
<t~hcr \f<CiC\ (e g PAI &. FEUÓ 19 7) Thcrcl(lfr, th ~ h el~ p:utl~o.1p.att m thc '-'-'10\~loo ('lf bptJ rt ~t\e\ lt'l 

sa..:duridcs 
In 1h~ tnlc:-nncdiare .Jnd m.11ur~ polkn. 11\JD) hrtJ hc.-..lte .... abo .t.:t~h.;.hcd. n munuh~ ¡,,, 'I.Jhllrft "''th 

comple\ emlomembrJnc compartmenLS u.lenuficd J\ Ph'IC'IO :!!tlt-n~tt \ 3~o.·uolt!s.:K"Uculum (~('(' 1>1'\IS rt "' ~()()()) 
lbe l.:mer ""ere filletl \\llh rlcctron dcrbt fibnllar m.11er"iJI and e.xh1hltcd a n:ntJ.r~a~le pk1001\ll"'flhhln. pn.:1all~ 
m thc freezc.fixed :tnd frt-t7C·~Ub:,Ututed pollcn g.nm fTC4Ul'ntl). 3 numbcr (lf hptd hc.-..Ju:~ ..appcan-J \.""\,mplcrc-1) 
!turrounded b) e\trerncly narro\\, ring-1i~c ha~d '•Kuok protik~ Ot.her.., fith...~ perfc~,.·rl) 11\IO l.UI\N. n.tntl~ 
vacuolc pmfiiQ swc:l led Jt tht1r cnd.s ln OOth ~ar;e the hpHJ blxlit!l \\Cte :tC\.'11 ~encr.tll) Jpp~:o.,rJ :~g:un\1 thC" 
profilc mcmbr::mc. h IS uncert.JIO "hcthtr th~ lip1d hotJ¡c.s \\ere ~mg procrxtt\1 (Ir. a' rc-¡x\f'1cJ h~ :\:C.Xil 1CI 11 
( 1990). dogestcd 

In the rnaturc pollcn there wc1c a hu man) hptd ho<hc-~ 10 contact. Jud/or 'urroundc:d b) ::t "(ollar· ,..,f \nUII 
(C. 0.05 J.lm m di:Jmctcr). clectron den~(' vt:Mdo Jntercstingly, tht~ ¡bSOCIJIIOO 10\0hcd thl· ~malk 1 hp1d htlodlt'") 

\\htch had gcnerally ill-dcfined bound;\ne!t as th~y wcre bcmg dccompo~cd Ahhough the \C~II.."Ie. h.td pre\urruhl) 
a Golgt ori g1n. il is nolcwor1h) that th~y reacted JXhlllHI) 10 both thc Thiéf) ·.s tc~t and the PTA \lmnm_t! JI In\\ 
pll . m con1rast to the d1ctyo!>Omc CIStcmae und as~ocuued \CSt C I~ 1ñc dll'l)"OWtne5 prohfcratcJ t.luring pollen 
nuturntion and were nh,ays ,·er} 3l'll\C. Possibl). the tntimJ.tt :lSSOCÍ:tllOn bel'-'t"Cn Lhr hp1d bodtl") and thc 
\CS1des rcprt~c..:nts 3 funcuonal relationship that may be mvohcd 10 thc S) nthcsb of pollen tu he \\llll prtXu~t~ 

DIN IS. A M & ME QUHA. J. F 1999 lJhrastructurnl study of the rdJUOrolnp bct\\C"Cil í!l'ncraU\~ nd 
\•cgc tallvc ce lls in Afagrwlin X Hmfangl'tma Soui-Bod ¡lOilcn grJIOS Protophvm\A 2()(, 87-96 

DrNIS. A M .. SA TOS DIAS. J D & MESQUn'A. J F 2000. llllr:lstructure of the m:otuoc pollcn <lf llwildw 
fiso (Lour.) Sprcng. (MagnoliJceJe). J, Submicrosc. C')' tOI. J'athol. 32: 591·60L 

NOGUC'III. T. 1990. Consu mption of hpid gr:muh!s and fonn:n ion of vacuolcs 111 the poll~.:n tube ül l állft:.\Ctltllla 

n'.flexa. Jlrolopla.sma 1 56~ 19-2 
PA IS. M S & FEUÓ, J. A. 1987. M1crohody prohfera llon dunng thc macro!!l¡xuugcne~is of Oplu~.\ lwro Cn' 

(Orchidaccae). Protoplasma 138 149-155. 
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Cell wall pol);.accbarides in differentiating anthers and pistils of L.oliwn perenne 

Wisnlewska. E. & Ma¡ewska-Sawka, A. 

l't.tnt Brccdmg and Accbnu.touuoo ln>utut<. p, ~ ''"'"""' Wicl~opob~r<h 10, 5-090 B)dgoszcz (Pobnd) 

Anthcn and puuls arr 'cT) ~.:ompk~ flo\\cr organ~ tM.t pl3y !>e\Cf3l importan! funcuon m 
ck'clopmcnt and drffamtuuun or nulc and ferrulc pmctoph)t<>, thc "' <tlls follo"cd by succt:.sful polhnauon 
>nd fau!Jauoa In pvallcl the spomphyuc cclb dtfferenu•tc tnto \\cll-defincd and spccialtud ussuc:s ... tu h 
pa peca fa..: roles m numw.ln of gamcwpb)1C . 10 providtng them v. ath ~LrUctural polysnccharides and prmems, 
and in prQtccung aga¡ns.t b10CJC and ab10UC f,a¡;;mn. \fiero- and 013c.."!''Sporogenests are accompamed b)' numerous 
ccll d1 vt~ron\, form.Jllon of nc:w ct:ll '-\-a lb and «lls exparu1on. thc processes rclated to synthesas, degradalioo and 
a tum·o"er of 1()111(' wall cotuuturnb All of tho.c t\tnlS LO\OI\e conunuous reorg.anJz.ation of ce ll v•all 
compooents, ccJOmbute funher tu thc ch<tn~ 10 their molccut.u organtatton and finally leatl to the acqwremcnt 
of (:(.!1 or uuuc icknuty 

Wc traccd Lhc temporal and !ipaual dJ) tnbuuon of st\er.al polysacch.aridJc epaopes wHhtn thc cells of 
d¡ fftrent13Ung anthen and pl!.Uls of Loltum- an amponant grass spedcs. Sc~oeral monoclonal antiboches werc used 
10 dct.ecl p:1ttitular cpitope:s m non-cellulosic moleculc::s 

a¡ anu ( 1 >3, 1 4) Jl-glucan that brnd> 10 mrxcd~link.lge glucans. 
b) anu - (1 -H )-f\-m:tnnan that recogmtes th1s mouf m mannan polysacch.arides. 
CJ JlM7 th3t bmds to h.ighly esten fied pecuns contaming cpuopes composcd o f methyl-esterified res idues 

wt th ad¡accnt or nankrng uncstcrified residues (CLAUSEN ct al 2003). 
d) JIM5 b10dang to low esterified pccuns contaming epitopes composed of four or more conuguous 
unt'lterified residues adjaccnl to or rtanked by res1dues wi th mclhyl-ester groups. 
e) LM5 that detectS pcctin side chatns wrth four (1->'l)·ll·D·galac tose residues (JONES et al., 1997), 
f) LM6 that rccognw:s pcctic side chams wi th fi ve (1->5)-a-L-ambinose residues (WILLATS et al. 

1999) 
Thc resuhs provide new data on the 10volvemcnt of specific cell wall -dornai ns in the processes of 

d1fferenliaúon and maiUrnuon of mate and fema lc gamelOphytes in monoc01 perennial ryeg_rnsS-. 

CLA USEN, M. 11., WILLATS, W G T & KNOX , J. P. 2003. Synthctic methyl hcxagaloc tu ronate hapten 
inhibitors of anti-homogalacturonan monoclonal antibodies LM7, JIM5 and JIM7. Carbohyd . Res . 338: 
1797- 1800 

JO NES, L , SEYMOUR , G. B. & KNOX, J. P. 1997. Localr7.ation of pectic ga lactan in tomato ce ll wa lls us ing a 
monoclonal antibody specific tn ( 1 ->4) - ~-D-galactan . Plant Phys iol. 113: 1405- 1412. 

WILLATS, W. G. T ., STEELE-KfNG, C. a .. MARCUS . S. E. & KNOX, J. P. 1999. Sidc chains of pcctic 
polysaccharides are regu latcd 10 relatioo to cell proliferalion and cell di fferentialion. Pla.nt J. 20: 6 19-628 . 

Pollen-wall and uperture ontogeny in Erodium L'Hér. (Geraniaceae) 

Salinas, M. J. & Romero, A. T. 

Deparunent of Botan y, Univers iry of Granada, 1807 1 Granada, Spain. 

TI1e genera Emdium and Geraniw11 are the only representa ti ves of the Gcraniaceae famj ly nalive to the 
nora of the lbcrian Peninsula. The fnmily as a whole compri ses eleven genera, which are wide ly distri buted 
throughout tite temperare and subtropical 1.ones, although they are not found so comrnonly in the tropics 
(CRONQU IST , 198 1). 

In thc rbcrian Pcninsula lhere are sorne thin y species of Erodiwn, including somc taxa that present 
considerable difficuhy in thei r classi fi cation. In a recent study (SALINAS et al ., 2004) we used S.E.M. to study 
somc parnmeters o f the omamenlalion of the palien wa ll of spccies beJonging tO Erodiwn and T.E.M . lo Jook more 
closely at the structure a f the sporodcrmis. in Lhc hopc that these observations would provc uscful in thc taxonomy 
of lhis genus. This work revealcd Lhe nced for further studies into lhe ontogeny of the wa ll and apenures of thc 
pa lien grains. 

3 /0 Polen 

- :-.p< t".khc... e 
dctamJDCd by cumin.mg Soqlll...~hc:. ~UJQ(..-d ,._"'ltb t n ... 
anr.hcf ....ullp~ Y.l!rt' fi\.cd ID 3 ~tut.:lnJ;;k.h)Jc: LD 0.0:." \t" \ t ff¡ 
.... ashcJ ID .. ..K'od)latC' bultCT lbc~ Cft' 1h.:U ~t~fi\t\1V.11h :lll"a"\1U!t' of 1 .. " 
lrnlX)UJdr 1n thc!- \ame buficr fN ~ h 1 4 ..., ·\U mpto re tkb,'d:n.t 111 o ) an 
Spun rn1n Urr.nhm ~noru \o\ac: i:ut v.nh J. Rc,~.·bat l'ltr.k-ut E tÍr.ttw.:tlltOme JDd ,taJned l1 uan'l 
:tnd lead cltr.ltc Eln:tron mh.:rogrJph.) "a<" u en .. ,lb a Zcbs. E\1 ~ ""~' 

Wc ~.. .. orn.p.u't'd the oot~~t"' p.ancm' of t-llb 'J'Cl.'~<:"' hctY.('CQ c:-a.::-h 11.'1C. r oJ ,, 11'1tb che:· u 
pcoo ~tudu:d b) \\ EBER l t <)96 3, b\ ()ur re~ulh rt' ni~~ C'\.hidJ~t' ()1 numen -.u .. ''ftUbnt1 ~ ~:eh t-.ct t"at tbl" 

tv.o . pc:ctes of Er,){/r.um stuchcd. and ~tv.«n !.he. mJ tbc G ranrwm ~1 Tbc \Y1 n a.nJ fulk."th..'O ol thc 
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Pollen denlopment in the argan trce (Arga11 ia spi11osa L.) 

M'rani-Aiaou l, M.; Alché, J . D.; Allach, M. & Rodríguez-Garcfa, M. l. 

Departamento de Bioquími a. Diología Celular)' Molecular de Plan ta~. 

Estación Expenmcntal del Za1dín, CSIC. Profesor AlhJI003 l. 1800S Gr.mada, lSpaan) 

Thc: argan (A rgnnia spinOMJ L.) IS n Moroccan ende míe trec, mcmher <lf 1he Snpfltarc-at< fanu l). whll.'h 
grow~ throughoutthc Southwest of the ou~ll) (PRENDERGA>'T & WALKER. 199~) Thc n:¡>roductr\ C btolog¡ 
of th1s spcc1es 1s prac ucally unknov.:n. \\1th hule data a,·a1lablc conccmmg polk n de,clopment. polhnnuon, 
fccundation and the prcsencc of compatablllty mcchanisms 

·n1c morphological and ultrnstructurn l stud1es carritd out in thi s work show that Lhc maturc polleo of 
the argan tree is Lri-ccllulnr, prolatc and 5-colporatc , displaying a wdl developcd and ) li\IC'I UI Cd c." \UIC of the 
rugulate·slriatc type. Thcse rnorpholog1cal chnmcterisucs are substnnlially differcnt fro m th~e d a ~p laycd b) the 
maturc poli en of othcr Sapotareae specics such as Sideroxylonlmwguw.wm Mir.:haux ancl Sidt'm.~ftJI I hriOJdt'.\ L 
describecl as tri colporate and cxh1biting psila1e omamentaüon in 1hcir cxi ne (Polleo Rcfcrcncé C:ollectJ on of thc: 
APMR U-US Dcpartment of Agricuhure), whcrcas is snni lar ll llhough uon-identicalto that of /.umm~tlm numtma n 
which is 3(4 )-colporate and rugulatc-pcñoratc (I'R EMATH ILAKE & I LI-~0 , 2001 ). 

In lhe prcsent sludy we also repon thc presence of both lipid and polysacchandt MOf"Jge ma tenals m 
the cytop lasm of the vcget.1tive cc ll al the mal u re palien. 

Lip id ma tcrials mainly appca r in 1hc fonn o f mdiVJdual. spheri ca l hp1d bo(hes of 0.5·0.7 pm m 
diametcr which are densely stained by Sudan Black B. TI1cy stan 10 accumulate inuncdiatcly aftcr the f1rst 
asymmetri c division, rcaching its max1mun al Lhc uiccllular stagc. "'hcrc thcy bcgm to change thC"1r sphenca l 
s hapc~ lending 10 fusc and collapsc due probably to lhc mobih7.al!on of tri a algliccrids to provide cnt:-rgy to the 
matun ng pollcn grains aftcr 1hc loss of thcir major nu trient sourcc - thc tapetum 

The pa lien of thc argan a lso accumu lalcs signifi cant amounts of pcn o<hc 3.Cid-Schi ff (I,AS}·pOSlli \-C 
starch granules, which stan 10 be synlhcs izcd inside amyloplasts al lhc VilcuolnlecVIate microsporc stage At thc 
ntature tricellu lar polleo stage, conspicuous round ly·shapcd starch granu les of 0.7· 1.2 pm in diamcter fillth c 
cytoplasm of the vegetalive cell , 1ogether wi th the abovemenuoncd lipHI bodics. 

Vol. 14 (2004) .l/1 



u XJ IPC 

1l bpJd &lid polyu.-cbandc m:itwm uc ly dctc-."tcd 011 lh< surfocc of 1hc cx•oc •flcr u.10g lh< 
carc.pondi ht~ ltclwquo 

l1x 1 twmhi¡» bct .. -.ctl tbe l!tlSUUCIW•I dcuils cbs~nt\l lh< COOli""'IUOD ollhc >lllr.J~ I'C>Cn<>. 
oc auoaatcd mat<nalt • lile type of pollnullOD •()'.1; anta>aph)loo>)arc "''"el! "'""'<.td 

ftmdcd by proJccl í'Ml'J9 003 (l.'\ l.~ l. BC\1~000·1~1>-1 aoJ AGL.:!OOJ-00719 tbo<h frum MC)T¡. 

l'lti·MATIHU.KE. R 11< .._IU..SO , !> l<JIJI l'oll<n morpbol gy ol rnJtou sp«1o of !he Hortoo Plom 
. aw.e .. t Puk-. Sn Un Grana 40 2'i6 ~7'1 

f'l<l-. ~~ J<GA~l JI U & WAI.iti..R, C C 19\12 Thc 31¡!ll0 mulupurpo;e tr<c ofMorocco ll1e Kew ~lag. 9 6· 5. 

Sporodcrm de•elopment of Asteraceae 

Kosenko, Ya. V. 

Bownu.:il l Gardcn.) \10)(.0" State l./OJ\·c:rstt) 

We ha\oc !)ludled lhc porodcrm de\·eltJpmcnt m wmc: reproentauves of Asternceae from d1fferent 
tnba : Ortrblla JtuJ(roph)'lla (Willd) Wallr . Crntaurra C)anUf L . Ci!ntaurea jact>a L . Edwwp _, 
tphatroapJwlm L. {alttldula t.if]irtJUJiu L . Dmwrpholhi!ra auranlhiara DC., Cirhorium mtybu.\ L. Tanarttum 
\!ulgart L The antherS or d1fferent age werc u·eJted accon.hng to the standard method ror electron microscopy. 
suu ned w1th osmium nnd uranyl-acctJte and contrastcd "Hh lcad according to Reynolds method. lovestigations 
wae camed out with transml SSlOn electron microscope Jeol 1008 

Pol len graans of Asteraceac ha,·e compkx and specitic structurc of cctexinc. Sorne species ha ve cavitics 
10 me ocolpaa of polleo groms (Cr 11 rauren }at'ta, ('a/endula offirinalis, Dunorplwrllua aurantlu'al'a) '11le oLhers 
are charncteri7.ed by the second row o r columcllac 111 the place o f cnvity (Cnaraurea t')"OtiU 'i, Tanaremm wlgare 
and othcrs) As a rule, tlus row consists of the bag columellae. 

The process of microspores and pollen gr.uns devclopmeot can be d1 vided into 2 periods: tetrad and 
po;uetrad (free spores penad). Al !he beginning of 1ctr:1d period ca !lose wall (!he fi rst wall of microsporc) is 
forming around the microspores Many small ve)iclcs wilh clcctron dense core migrate from microspore 
cytoplasm and accumulate on the plasma membrane. They deposit around microspore except the arcas of futurc 
apenures, formang glycocaly:t - the "framework" of pnmcxine. ll1e prcscoce of vesicular mntrix was rcvealed 
ea rher ror other specics of ASieraceae (TAKAHASHI. 1989). In lhe middle of the 1etr:1d period sporopo llcnin 
stans to polymen1.e on the vesicu lar glycocalyx. Sporopolleoio dcposits bctwecn groups of ves1c les nod forms 
baculate structure ofprime:dne. Future spincs become vis1ble like rounded structures on thc rows of vesiclcs . Near 
the margins of apenures bacula are oot dcvc lopcd and cctexioc cootaius ooly sorne elcmeots of tectum. At the 
aperture areas pnmcxine are not formed . At the end of tetrad period s-poropolleoin does not polymerizc mature on 
sorne inner rows of vesicles that contact wi th plasmalemma of 1hc microsporc. On this stage of wa ll dcvelopmem a 
"s tn¡x:·• of inner ves icular matrix is visib le very clearly. Thc formation of cavi ties starts in thc arca of inoer 
ves1cular matrix in thc spccies with cavatc pollen grains. Spccies with non·cavatc polleo grains reserve inner 
matrix that wall be rcplnced by big columcllne of the secood row at posHetrad period. 

On the carly posHetrad st.agc thc ca llosc wall is destroycd aud tetrads are disintegra tcd. In thc pos
tctrad period endexine and in tine are formcd The deve lopment of these inoer layers starts in thc apcrturc rcgions. 
The same scquence o f in tine developmcnt was appearcd ror Gcrbcra jamcosonii (SOUTHWORTH , 1983). Besides 
thc ultras lructu ra l elements of sporoderm that are specific ror different palinotypes are a lso dcveloped in post
tetrad pcriod. 
"111e work was carried out under financia! suppon of RPBR , grant 02 .. 04--48703. 

TAKAHASH I, M. 1989. Dcvelopment of the echinatc polleo wall in Farfugium japonicum (Composilac: 
Se11eno11eae). Bol. Mag. Tokyo. 102: 219-234 . 

SOLJ11-IWORTH, D. 1983. Exine developmcnt in Cerbera jamesonii (Astcraccae: Mwü·ieae) Amcr. J. Bot. 70 
(7): 1038- 1047. 
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Genniruttion in A.rabidvp 1 poUcn: polarilJllt '" nJ •·n n:.:n< of th, polkn 1uh.:· 

Edlund, A.'; Zheng a '; SI- s.· & Pn!oss , o• 

ln gttm!n.l.UD~ .i~uf.,.J,lf'.\l\ J."' Jlcn, .3 p.>l :111 tu In( (rom lhc aD pe 1: 

14Ub tht Ugll'l3. bn•aduog hnl tht: c:-\.mt 'tlo'1ll .utJ thc-a thc p¡.pllbr" U -aU Tlu 11 

d1.~ungua~hc:d ll} :t hriJ· and prot~n-(ortLJ.mmg f, ~ "-hh:h up¡Jiy pro\ '· tbc ¡x 
(lt <;t~gnu WJ~c:-r \l.llhm mmute5 ot lht graan·:. J.mul \\";:ve UJ'\ ll~ltul~ &he- c.trf 1 
~bU\C' {0 lhis .!)p3UJ.J CUC, IQgClhL'f \\llh thc! ITk"'.;t\.tru'Ub n<: -~~ (t.,V tuhi: c:\11 da "ti~ thmu thc (\.lll" Ul 

'"ootr.bt to t\lt throu~h an apenu.re Wc ha.\c h.)ood th 1 ma.n~ f'llkn tu~~ cn'laflD~ lrom m.tU.1n1 ~ ~ • f".'lltn 
(JX'IIen laclang Lt')r hpHJ and protcul ~o.u ~OOI{l('Ontb ;~nrJ thus fnrmm#. J &11 .. :1mt f'" ~ un.ahfc' t •Jcnhf\ eh 
poant of cont1.:t "'''h the .. ugma anJ anJa 11m~ 1). b do tu~ C'rnt'tpng fn"Cl\ "t1J·t~"pt r":\(kn b)Jr-Jtt\1 fn-cn 
:di Mdo b) pb.ccment ID il htgh hurruJII) eh lllhcl • ('\(1'3) rnmutc:~ of f\...,_"U.._l'\J "'Jlt"f r rhoC'I 1 uf ¡.._·u.·nt lt.."' 
appropnatc:ly polanlc lhe tll~ To ~ut:r uodC"r.l.lnJ tht btOU'k.~c.:tun• 'al furú~ n · "-3') f\• (k~kn hl~ h'""" 

Lh~gh lht" t'\IOC v.aiJ :tftcr polariaUon, Y.C 3rt" lllC".l\UOO!! ('\lO(' tnJ.h:T13J rn'J'Cnl~ "11h .10 :at~\llll k.r~·c 
m1crnteope, and compa~ng lhest' prt'IJl(Ttlc .. ~twttn y, 1ld- typc Jnd muunt bp 1 ('tlllkn gt"aiO"- q:~~lkn "uh 
m1spattemcd. reduccd Clme WJIIS ) Fm:tll). "e Jn: ~athmnlo! C\"U.Jt!'n~t' tlv JncJ .lE·""'' f u .. C'\1 c\znC-bfe'".aLm_g 
mcd~1Sn~ ~d upon mtemJl turgor pr -,.urr, .., ·rctc-J l!d ~"eliJo~. and C"\ln..: :.l.:mng l~h lh'nt th<' 
JOtcnOI' nod e'tenor of the polleo gro m) 

Poster se sion a2 

SIG ALLING 1 POLLE DEVELOJ) fE, T, TRES -IND q:D 
MI ROSPORE E lBRYOGE E 1 AND POLLE1 GERI\ll ATIO 

Dcfined cellular rean-angcmcnts churnctcrizc in vivo and in vitro poll~n 
developmental progrnnm1cs in Brassica rUJpuf L. 

Satpule, G. K.; Seguí, J . M.; Tesllllano, P. S. & Risueño, M. c. 

Plant Dcvelopmcnt and Nuclear Orga nJ /.ation. Centro de 111 \'CSttgac ion s lltoló¡pl':i\, 
CSIC, Rn1mro de Maczlu 9, 280-lO Madrid, Spa1 n. 

Altcmative polleo dcvclopmcntal ¡>rogr:unmcs ta ~ c place undc-r d1ffercnt controlh:d cont.IH1 on\ 111 

Bra.rsira II~PlL\" L. Undcr stress condition~ in vitro, lhc micr05pore can be deviatcd from 11:> dnclopmcntal 
~a mctophyuc programmc. towards an cmbryogeauc p::uhwny 10 form haploid cmbryos ;md plnot~ Thc 
rc~rogr.unnung of thc mJCrospOre is only poss ible at specilic de\'Ciopmental stagcs such a thc vacuolate 
mJcrosp~r.e. Aft.c.r tn du~l a on 111 vitro. sorne micro~ porcs switch to proliferauon and emhryogcnc\1\ "hl·rca\ othcN. 
not seoslt1 vc lO mduc~10n fol.low n gnmc.t~p.hyuc~h l..c pathway in \'Ítro. llus rcprogrammiog 1s accompamed hy 
defined changcs affectmg vanous cell acUvltiCS nod structural organ11.n llon of subccllular comparuncot~ Y.htch can 
be cons idered as markers of the polleo rcprogrammang process. 

In Brassira naptt.'i L . a dicot . pecies which can be considcr ec.J as a modcl for pollen crnbl)'ogcnesa~ 
mduction. the stress inductivc treatment consists on 32°C for at lcast 8 hours . lf mic10Sporc culture is ~cpt al 180(', 
gametophyt1c devclopmcnt is 1n1mic~cd 111 va tro. 
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