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Jobose ~u.k:atc polkn 9!Hh Irregular mtllar )tru¡;ture and J coounuous tectum _wa.s ancesttal. and regular 
!~u.1 """'re and • fo•cobl<-n:tJ<1llat< t<ctum arosc soon afta Tbe old<>t t«ognw:d Cr<taC<OUS 

t th.i padt of C'\ootuuon Granular strut.:lure \\"35 mdcpendentl) derned from 
:r:,m r;:;:,<;:' ";'~=:' 1>la~ohald, and Launlo, as ,.,¡1 as m ··htgher" cudtcot> such as Fag;¡les 
1 A~rJIIIeru.} 1lu~ agrcc~ 'AIIh dc'o'eJOpmt:'Dtal C:\ltc.kn e lhat gri1DUlar ~truClUTC ID ~ymphaeales IS 3 modJficauo: 
oJ colu~ltu ·.Mrurtwc. Th"~c re ult$ refute ooe ot lhe argu:menb for a relatioo~hip bet\l.ten angtospem;s than 
Gntllb lkom:tuuk and Prnwnfun (tlK anthophyt.e hyJXKh~IS). namel) the granular e:one_ structure o ( ese 

é 1 d~ r ·mo,•e obnadc:> 10 a relauonstup w1th ··seet~ fems'' \oVlth alveolar e.xme s~cture e.g . 
r~~~~tLO.~;~~~~n~ :ndlor TniU~I<.: Cnnopolles polleo (v.ith reu ulate-colun~ellar stru turc and thiCk 

cndc1anc) wh1cb ).Cerned lt:.!a~ hldv "'hcn granular ~tructure was assurned to be pnmltlve. 
· Magnohall:~ na,·e bccn. tradltionally cons1dercd pnmm"e but oow appear to be a more den,•ed early 

hnc: In M n,ucJcac. mc:mbers owuh granular exine: suucwre: are nested among col u mellar taxa and thus appear to 
be dt.:n\eJ Myn~ucaccac and Magnoliaccae: (\\ohJch are abo columellar) are basal '? f!egttttna. Galbulmuma, 
tupumaua and Annonaceae, whjch art unncd by 3 sh1ft to granular tructure. W1thm Annonaceae •. grnnular 
mon(J).uk:a¡e pollc:n (as m Altaxagorra) 1s ancestr.ll, but it ga'e nse to columellar monosulcate and dtsulcu~e 
m le ms and inaperturate tctrads, sorne of \\oh.ich under\\:ent reversals t~ smgle tnapenurate grams. e 
rcu~~ monopar.uc tctracb af Winteraceae were dcrivcd from foveolate-~eucul:te monosulcate polleo of ~e 
type :s.ecn 10 Lhetr sistcr group. Canelbceae In Lauralcs, after an early sh1ft 10 mapenurate polleo, the exme 
underwcnt stepwasc reducuon and gr.mulanzauon. culnunaung in Lhe fT3gJic ex mes of Lauraceac. 
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The use of a " o lid phase C) tomet r" for a monitoring ppli :Ilion 
to pollens ond mold.~ counts 

Thibaudon, M.'.; Rabillon, J '-: Drocourt, J. L' 

R~ A. 69930 Samt Gcm~ 1'Ar~nucrc- tFr.tnc.:c ¡ 
" lnsruut p-,h.teur, 75013 PJni t fran~r) 

'CHE.\Il :\E.\ 9~ '54 hl} Sur ne (Fr.!n,-.,) 

The solid ph:tse q1ometcr (Chetru.c;rn .!í.)~tem) •~ n ult.rbcns:JU\ mi ... 'T 1 1 .tnotl~~-r . Uc.:\l~l'rl h.' dlk 
and oount m1crobial cells on 3 solid surfacc. Thc ..,rn;,lhtht) 1 suffh.:lt"Dt to t.J~tect ooe ú:ll Thc whd utt.l.~.'t' "'*' 
be a filler membrane ora. gla.ss slidc! 

Cells are labclled with fluoresC'Cnt marl..t"n- and an3l) td \\Jth J. b .. ·•tt 1."3Dnln~ "~~tcm u~m~ . .1 

).(J[lhtsticatcd discrinunation process that c,3n tb~cnmin.Jtc lahellcd c-elb from ba L.g.round C'tl\li"('CU~t _ ul.."h .1 

nuronuorcsccncc panicles The process of cell Jabelhng and la.::.er scannmg can be.- C\.)mplt•tN '+\lthan une hour (lt 
\amplc collection 

Thts method JS airead) valtdated for monitonng of procc:..s water m phannaccuucJ.Imdu .. u)' Qnd ll'Hlrt' 

rccently for the detcction ofthe ni rbome microorgamsm 
For monitoring polleo and molds. we work 10 three :o,teps · 

- E:uunimHion of the autofluorcscencc of pollcns. Th:n pemut to count th~ tot:JI numt'Cr or p...11lt.'n of thc 

sample in a few rrunutcs. Thc sensibility and thc reprodu ib1hty 3rt: \Cf)' good. 
- Production of specitic rabilt antibody for thc main alkrgcnic or not pantcle that wc want to ~tud) hctula, 

dactilys. parietaria, umca. alternarla. Thesc anubochcs are controlled 3nd COfiJU!!~Hcd \\ith R1'C 
(Ouorcscein isothiocyannte conJugil tcd) 

- Spccific analysis of each kind of paruclcs to study thetr own spcctrom<try (red and g"'cn) 
Thcn mixing two and thrcc kmd of part.Jclcs we can discrirnin::nc cach ~pcctfic part1cle and as thcy are 

fixcd on a membranc 11 is possiblc to count thcm with n vcry high precision (one gr.tln) 
l11e last trials must help us to discrinunatc urtka and parictana. 

M ay the definition of Pollen Season influence oerobiological re ults? 

Jato, V.'; Rodrfguez-Rajo, J .1
; Alcázar, P .'; Galán , C.'; De Nuntlls, P .' & Mandrloll , P .' 

1 Univcrs 11 y of Vigo. Spain. 
' U ni vers ity of Córdoba, Spain. 

1 
Instilute of Aunosphcric Scicnces nnd Climatc, ISAC~ Bolognn - ltaly. 

Polleo Scason, Period of Maximurn Polleo Production, Pollination Season, Pollmntion Period. Mam 
Pollination Period, Main Palien Scason. Principa l Pollination Period, Effecrive Palien Season. Atrnospheric rollen 
Season, are amongst thc tcrms most frequently uscd in thc acrobiologic:1l Htcraturc to define thc pcriod of time 10 

which most of thc annual total polleo conccnl.r.ltion is recordcd. Similarly, diffcrcnt en tena are uscd to dt.'lumt this 
period. dcpending on the aulhor, the palien typc and geographical arca in volved. The period is most commonly 
defined as the time of the ycar in which a certain percentage of thc annual total polleo tli recorded. the m~t 
frequcnt va lucs uscd being 90%, 95% or 98% (Nilsson and Persson 1981. Torben 1991 , Galán ct al. 1995). In 
ot.hc:r cases, the pcriod is defincd in tcnns o( the time clapsing betwcen two days on which spcci fi c valucs or 
conditions are regis tered (Mullendcrs et al. 1972, Lcjoly Gabriel & Leuschner 1983, Pathmmc, 1975, e tc.) 
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e IIISct o( lb< polkn sa.>ao can a be tdcnulio:d """g d!lf<Unt cnteno· amon!l'l oth<'N, the da) v.hen 
lb< daily polkD coo.entruioo ra<bd a P'"" pcr.rnuge of tbe annaaltoul. the d3y "hcn • crrum do1ll polleo 

tn~nuon .lue as aclue cd"' h<n prllll< polkn J!J"'DS art ~gntcrtd on • coounuous bas1> 
ID on1c:r 10 d<trnnin< ,. bct.'>cr !he defiruuon of P"llen 5<0 n mtluence> aerobiologu:al r<>uJIS. polleo 

dau ~re KI<Cled (or fwr po11en t)])<i trom tb= d1ffen:n1 ~phtcol a=s t0uren>< ond Córdoba -Spam- ond 
llolugn;i • ltaly·J m:urded from ~UCJI 1 21l03. Thc !><lectcd pollcn lypes were monO>p<ClfiC (B.zu/a, Piaran/ti and 
Otra) llf plunspcc1fic l l~u:Kcac ) an.J rccordcd ~et')· dJffcrcnt annual muls in the d1ffen:nt arcas Thc years chosen 
daplo)ed ddfncnl """""'ok~tcal C<.,dttwfl> ond thc three areas differed ckarly m 1enns of b10geography and 
clJnutc 

"lbe tJO;,d of the polleo eason "¡u dctc:rmtn~ usíng over tY.enty d1fferent cntcria, anda comparison of 
1 cthl.uned bctwccn polkn typo and ye.ar~ 10 the 10amc a.rea and bctwcen nreas and polleo type m the same 

r "a" fTWic_ Rc-.uh.3o ....,t...,.-e abo comp.Jred wath phcnological results from the same area.s. 
Thc dtflm:ncn ubser>cd Wllh re<jl«:l lO !he 0115<1 of thc polleo se:JSOO llS defined by dilferenl ri leria 

\lrled cJcpcndtng on tlw: pollt.-n typc- PllllrliiUt was, cvcry )'C31". tbe polleo type sh!'wing teast di fference in each 
au a, wtulc (1 J.f.:.CJc dJSpla)'cd the grc:U('St dJffen.:nce_ Thc ma:<imum d1fference was observcd in Poaccae in 
( )orc:ns.c .. "htre :a dlftcrcn¡,;c of more than 1-W da)~ m thc onset of polleo season y,•as detccted in 2002 depending 
en thc t.:ntcnon u~ Con 1dcrab1e dlfftren,c5o betY+et'O years were also observcd for polleo typcs in all arcas. 

WcJther cond1Uon.s. thc neamc.s,:, of Lhc po!Jen ~ourcc, the possibiliry of 1ong~dtst:mcc transpon, and thc 
numtx-r of 5opcc1C5 mcludaJ 10 thc polleo t)'~. mfluencc the onset and dur.nion of lhc airbomc polleo season and 
c-.tn also pro\·okc a g:.tp bct""·ccn no'-"c:nng ~t.a.rt and aun<hpheric polleo scason. 

OAI.Á C , EMBERUN J , DOM I 'GUEZ E. , BRYA:-; R & VIUAMANDOS F ( 1995). A comparative 
analywt of dally variattOn in the Grammac polleo counts ad Cordoba , Sp:un and Lo ndon, U K. G r ana. 
34 IR9 198. 

I.EJOI.Y-GAIJ RI EL. M & LEUSCIINER, R.M (1983). Comparison of airbome polleo al Louva in-la-Ncuvc 
(lldgtUm) nnd llascl (SwnLCrland) ounng 1979-19811 Grana, 22: 59-64. 

Nll-%0 S .. I'ERSOON S. 198 1. T rce polleo speclrJ in thc Slockhohn region (Swcdcn) 1973- G rana , 20: 179-
182. 1981 

PAll liRA E, L (1975). Graplucal dclcrmiualion oflhe maio pollinalion season. Pollen el Sporcs. 17: 609-6 10. 

ew tcchniques of capture and identifica tion of aeroallergens 

Moreno-Grau, S.1
; Elvlra-Rendueles, 8 .1

; Moreno, J . M.1
; García-Sánchez, A. 1

; Vergara, N.1¡ 
Asturias, J . A. '; Arll la , M. C.'; Seoane-Camba, J .' & Suárez-Cervera, M.' 

1Dcpt. o f Envíronmen ta l and Chemica l Engi nccri ng, Technica l Universi ty of Can a gen a, 
30202 Canagena. Spain. 

2Rcscarch and Dcve lopment Dcpartment, Di a l~Arístegui , 48008 Bi lbao, Spain. 
3Dept. of BOtan y, Facuhy of Phannacy, Univcrsity of Barcelona, 08028 Barcelona, Spai n. 

Atmosphcric aerobio logica l survci llance is a fundamental control tool for poll inosis, a vcry common , 
persisten! and annoying illness. Po llinosis affcc ts a large numbcr of pcoplc and constitutes an importan! pub1ic 
hcalth problcm. C linical and cpidcmiologica l studics are carried out to determine :11lergic cause-effcct symptorns 
associa. tcd to palien grain . In the clin ica l sctüngs the skin-prick test is conduciCd, bu t oti1er tests are also in use, 
such ns the conJuncrival. bronc hial and nasal provocalion tests with cx tracts of pollcn allcrgcn. Epidemio logical 
s tudics havc compa.red sorne measures of asthma symptoms wi th palien count in thc lowcr atmosphere, through 
optic microscopy count and recognit ion of collected pa lien samples. Most o( pal ien al lergens d iffusc out the wa ll 
when the po llen grains were p1accd in thc water or wet medium. Thc samc or simi lar biochcmical proccsses may 
he occurring in the scnsuiscd paticnts mucosa and can induce allergic reactions. 1l1is mcchanism may be 
responsib le for symptoms of allergic rhinoconjunclivitis but cannm explain the occurrcnce of a llcrgic asthrna 
during or aftcr thc pollinalion perlad (Grote et al. 2003). Polleo allergens can occur in airbome panicles smaller 
than pollcn. micronic and submicronic atmosphcric fíJCtions. Sorne au thors consider these panicles responsible of 
allergic asthma. because intact pollcn grains are un1ikcly to in trude into the decpcr ~tirways because thcir sizc 
(D' A mato, 200 1). For that reason. sorne authors statcd that trad itional polleo rcports and forccast bascd on counts 
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))' \\fATI>. G ~001 Airborne p.;!U('IRUCruol~ a1la-gt."n"\.~lng r.utl ... k anJ ('~' 
56 1109-1111 

GRUTE. \1 \ ALENTA. R & REICHELT. R cOOJ. Ah.l<ttvc P< lka ~mrun>ltt"' ~ meo. t\1 m o( all(r~ 
rrla! e 1n bucb, a1der and tuzcl rncalcd b~ mununo~oh.:l ck.'\.:0'1..• tru .. l'\h.::,'f'\ J rn, 1 cf IJrr-p ilttd 
Clmh·al/mmun<'l<'g1 111(5); 1017- 10~3 · 

RANTIO-LEHTIMAKI. A. \ ' IA:\DER. M ,<:, 1'01\"IKKO, A. l<l<l-1 \trbomc btn·h J><•lkn >na ,., 1n J• fTctcnl 
paru les SIZCS Clinira/ and E.rp~nmtttltll ·\fla~"· 2~ :!3·2 

Airborne pollen gr ain concentrations inside and outside homes in the rre~no 
(CA) Asthmatic Child ren 's Em ironmcnt Stud) {F \ E ) 

H)elmroos-Koskl , M. K.'; Vaughn , D.'; North , E. M.'; Macher, J . M.'; Hammond, s. K.' & Tager,l.' 

1 
School of!'"blic l lcalth, L'nnersuyofCaltfomia, Rerlc1C}. Clltlonna (I,;SA) 

·sonoma Technology, lnc .. l'claluma. Colifomio (l 'SA ) 
) En\ironmental Hca lth L100ratory. California Depanmcnt of llt"31Lh Sen ices, Richmond. ';thfom1J (l ·\) 

U tt le i~ kno~ .about the pol.len grain conccntrntion 1n mdoor a1r Thc <:om~ition nnd rc1Jtl0n~h1 p of 
pollcn conccnlra~IOns ~ns 1 ~e an~ outs1de of hornes, for neighborhood and regtonal dl\tnbutions nrc poorl) 
undcrstood. 11us mves t1gauon of mdoor and outdoor conccntrations of polleo grnm!. 1s :1 componen! of th Pfe.ino 
Asthmauc Clu ldrcn's Environmental Srudy (FACES), which is designed to cha.rnctcri1c the hcahh d lc:cts of ¡ur 
poll ut ion on asthmatic childrcn Li ving in Fresno County o f Califomi3, USA. 

From March 2002 10 Fcbruary 2003. 498 doily pa trs of tndoor/ou ldoor samples w<rc colleclcd al 83 
homc:s. Dunng t~e one~yea r penad, 1 ~ of the ~csi dc nccs were samplcd during two difTcrcnt scasonfi Thc sampks 
wcrc collcctcd w1th thc Burkard Contmuous Rccording A ir Samplcr (M odel 9100) continuously for 2-t hou~ 111 
thc family room and outside each home at thc height o f 1.5 m c.m 5 days dunng a tY+O·wcd. period !lome~ wcre 
sc lectcd by ~cogr::tphic. locat ion and household charactcristics. Simuhaneous snmpli ng of palien ~rJuu. wns 
con~uc ted wuh three ~1 rs t- t ypc 13urkard Seven ~dny Rccordmg Sporc t..r.íps. one nt 11 mctcrs hetght on thc U.S. 
Env1ronmental Protec t1 on Agency's Supcrs ite monilori ng tation locatcd in central Fresno, and two othcn (at 4 S 
mctcrs hcight cach) on tr.tilers loca tcd nt di fferent school ynrds tn thc Prcsno arca. 

AJI pollen grains detected indoors originatcd in outdoor sourccs. Thc mdoor conccntrations dunng thc 
peak palien scasons (March-May and Septcmbcr) could be > 25% of the outdoor couccntr.ttions (average 2 hr 
c~ncentrati on > 50 polleo grJins m·J air}. The highcr polleo num bcrs wcre strongly correln ted Wllh thc u me Lhc 
~mdows were opcn. lñc highest indoor pa lien conccntrntlons wcrc gcncraJiy mcasured during the aftemoon nnd 
mg~u hours. M orus sp~ ., Poaccae, Querr u:r spp. and Piswrhia spp. werc thc most frcq uently found polleo 111 the 
spn ng scason, Ambrosza and U/mus spp. (Ubmtl t'lrinen.\Ü') in Scptember. 1( the windo~ >wcrc c los.cd, the indoor 
~ollen conccntration was very low or no pollcn was dctcctcd. The prcscncc of cats or dogs did not incrcasc tbe 
mdoor p~ll en conccntration . b~t in genera l the ho mcs with pcts had opcn windows for at lcast n pnrt of each day 
lñc spaua1 and sensona l vanauon of thc pollcn conccntmlion wns wc ll dcmonstrJ tcd in the samphng 
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Thc t<ll>l po m grato ceo<:entratJ<lru •• th< 4 5 m bcight "<f< slightl) grtattr lhan at 11 m samphng 
hct 1, "'her.:a lb< sampbng at 1 5 m h<tght oftc:n ~u~cd m 1 O tunes g¡eater pollc:n conoenu-auons than at th<: 11 
m &Om¡lhn¡ le el Thc rounu of .llorw spp .• l'oo<-cac and tb< autumn (1()\\enog UlmuJ spp. wen: <>pcciall) htgh 
l'hcfe ., ... no Ambrosla spp pollen deterud at the 11 m sampbng hetght dunog !\1arch ond the conttotrnuons in 
the aotumn "'""' low At tbc 1 5 m umpting hcoght Ambnma spp occwred lll both S<3SOllS and m SeptemOO tb< 
<uotniS wae 34 u me greattr lhan at 11 m samphng hnght Outstde the '"'cstigatcd bornes. at the 1 5 m sampbng 
htarht, lhc n1ght urnc conantrauon o( Poaceae dunn~ tht m.;un grass polleo season was genemlly t\\1ce Lhe 
murnmg (6am - 12nooa) ~..oncentrauon and ncarly threc: úmcs grcatc.·T than tbe 3ftemoon (l2noon· pm) 
cno entr•non ~~~ aU >pccio:s at th< JI m .ampbng hctght the stan of the pollen seo.son was dela)ed by 1-2 days, 
th< pe.ol doum.al eoo<entrauoo ''"' delayed by 2-4 hool'!, .ad thc polleo seasons "ere generally 1 weck longcr on 
durau<>n comparcd wuh the 1 5 m samp~ng bctght. 

Tht rcsulb \how thc importance of cononuou!. samphng. and fine u me resolution ror analysis (2hr) of 

polleo graans 10 health relatcd cn\uonmcnwl smdib. 

J>ollen-Projcct "From atmospbere to allergies''. Diffusion models of poli en 
aerobiological bulletin in tbe plain of Bologna (Nortbern Ita! y) 

Marchestnl , M.1 ; Marvelll, S.1¡ Olml, l. 1
'

3 ¡ Barbierl, G.1
'

3
; Santin l. R.

2 
& Mercurl, A. M.

3 

1 Llbor.uory of l'alynology. Agricultural and EnvironmenUtl Centre, Vi a di Mczzo Levante. 2233- 40014 
Crcvalcore (Bologna. ltaly) e·mail nahnologia@caa.it. 

l)epanment of Pubbc Jlcaltb , onhcm 13ologna's Health Serviee. San Giorgio di Piano (13o1ogna. IUt ly). 
' Llborntory of l'al~nology and Paleobot.lny. Dcpanmcnt of the Muscum of Palaeobiology 

and Oocanic Gardcn. Universiry of Modena and Reggio E mili a. 

The Plam Monitoring Station of San Giovanni in Persiccto (ncar Bologna. Northem Ita! y; (17m a.s.L) 
has becn runnrng since lhe year 2000 with the aim of carrying out aerobiological monitoring on an open plain 
environmcnt, which i) characterised by a vegetalion quite difTerem from urban arcas. San Giovanni ís a litt lc town. 
about 30 km from llologna, Ferrara nnd Modena, chamctcrised by a quite complctcly rural cnvironmcnt, and with 
a rapidly c.xpanding hanclcraft economy. Many public and private organizations are joined in thc Pollen-Project 
"From Atmosphere 10 Allergies" which in,,olves the moniloring station of San Giovanni: our L.'lboratory of 
l'ttlynology, Universi ty of 13ologna. Jtolian National Rescarch Council (ISAC-CNR. with thc group of Prof. Paolo 
Mandrioli). two hc.alth in.stitutions (A RPA-SMR and AUSL) and fiftecn towns of thc Province of Bologna, the 
Provincc itself and sorne local sponsors. Thc st.ation. Lhat is active allthe ycar, records direct data about a ir quality, 
and its biological and abiologica l componcnlS, first of all in arder to give valuable and timely information to 
doctors (municipal doctors, pacdiatricians). spe.cialists in pulmonology and nllergies and paticnts suffering of 
nllcrgy for hay· fcver prcvcntioo and trcatmcnt. 

In a rder to obtain thi s goal. wc proposed thc sct-up of two allcrgenic polleo bullctins: a) one model was 
asscssed for spccialists (doctors, paedialricians, s pccialists in pulmonology and nJJerg_ies, pharmncists), aod it is 
dircc1ly sent to hospitals. surgcrics. medien! cenrres, socia l welfa re centres. pharmacies; b) the other model. more 
popular, was assessed for c iti zcns. and it is scnt to schools. social centres, libraries, consu lting rooms halls, 
municipal officcs of the province of Bologna, and directly to peoplc suffcring from allergy. According to standards 
of the ltalian Acroa llcrgcn Network, this sccond modcl quotes a colour for each family indicating weekly 
conccntr.t.tion val u es (whi le = lack of pollen in the a ir. grecn = low presence, yellow::: medium presence, and red:;; 
high presence). The popular bullctin is wcekly disp layed in specia l show-cases in municipal Public Relation 
Officcs, and in othcr "stra tegic" points of municipal areas. in consulting room halls. schools, and also in 
chemistrics. The diffus ion of 1hc two types of bulletins is madc by mail, fax, e-mail and web·sitcs. The models of 
polleo bullctin here proposcd, even if opcn to any improving. are well suitable for easy and dispersa! o f 
informntion to spccia lists and the general public. The project is in progrcss. and othcr moniloring stations will be 
addcd (for exarnple, by 2003 tite San Pietro Capofiumc stalion is also running) in arder to find any differcnces 
about pollen quantity and quality. The area of diffusion of thcse bulletins will be irnproved by scnding to more 
rnunicipalitics choosing those which are ncarby or having thc same environmental features of San Giovanni (smnll 
and mcdium sized towns. and in general pla.in arcas of the region). 
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F_ tintatioos of feature pace para mete for crobi logkal a!Ulll ,¡_ of poli n ~.;rain' 

Wawrzyniak. Z. M.' & Rapte¡ o p' 

1 P.lnl" of Ek<trunocs 3DJ lnímnauoo Ted•m"""'- \\1N l nt "" 1 Ñl<~tu>OI<:>n. UIJ-6~~ \\ 
. 'E'.T Dcp:utm<ut. 'lilit.ll") -icdl:alln< 1 . 90'1 \\ 

lmJgt: llTUI) >Í~ ÍS. ~ C OÍ~ :tpp .:hes lP 1M pr'ObJcm :11Jt ~lc:-J :"Dnth .. t \VI "' be ~ "4 p. 
pa1M t.Jut rTen advant3.g.e:s a~ an alt.tm.:tlJ\C to ·á!'>uJ.I rm '1\bC"(l(' e f''lltu ~.: nu ~ b. apcn fma 
n:.,: ;D.l lOO techniQUCj. ID\ h C' dl~tal .nl<"bUrt'OltUl Of f~l'UJ"D h.T C.t~·h poiJcn p-:un. tn.:: uJin~ lllOrJ' k \:.l) 

tatUK"S. surfacc f~tures a..nd other apphcabk chua¡,;Jcns.u~ Con,tnuon.al btnn.tn tn3~-uon 1 \t111 a da Kult anJ 
nmc~uming wl:: e .. en if.n com.tdnt'd as a self-k'am1n~ r '('i' ~upponOO t't~ c'rnu , ut t('d ohJ 1 
m: gttJUOO prm ides reyroductblc d.Ju '\l.ith L"DO\l11 quahry and (J$1<-r a'lllahlbt) ,.,f thc \bu 

Tb< gooJ Of this stUd)· is th< de\dOpmcnt Ol thc feature space ¡w>metm lllr P<~kft ¡TollO JC< '!"'tll<'ll 

3nd classdirauon 1ñe muge an.11) 1s techniques auh.lllOITh.>U"I) t\II'Xt :tll m:¡u1rt'd tofonnaooo fCC" th 
1c:c.ogniuon from a data bl.SC' constructtd oí 3 quired muges Fl_'lf Lhs pul"p(Kt u 1' n« S \U\ to nkub.tr , m 
o;,pccifk feature:s of all charnc1enstics that can be u~ful to >\chic' e ~.hffcn'nuatlon m thC' n.'YUnt' ~~iu '111 rmr.:e<;.·, 
for classtficaúon of doffcrent pollen gram types dunng months uf high pollen ,-ount> 

Thc! is.olated pollen grains e:<tracted from microsrop1c 1m.1gt~ out' the obJt'<'l d1gHtzC'd "''h h1 h \.t,lor 
smndard The strong condnion5 for funher analysi Jit: nssumed dur 10 '.ln;tlll)n of rolor:uioa U.)(d dtmn,l! 
preparation of 1he slides from the Burkard tr:lp ~md . en iuvH) of (!0J1U.' a1rto"ne p..1llcn~ 1~' thc \."'h.nnt 
~gmcntauon algorithms speciilll)' uilored 10 pollen..ab;ect charactensti s pro' ide ~'tnct dC'~-riptH\0' ftf pt.llk:n 
boundary and interna! fcatures (C)1oplasm. ports. rcticulum. etc) as lbCd also b) ::t hunu.n tdtntlfic::r, 

The specific chara . tcrislics and its llK'.asures are: ~taU:,licall) es1uruJtcd for ca h objcct Fa- thts ~t;ag:e t,f 
analy~is statistic-bascd techmques nre u ed for rgmentatton by mean· of '-"1th-t.'l:b,, bct"ccn-cld"' a.nd toca.l 
~~- ures of tbc objccts. 'ome lm\-·-Je,·el statisu for cstimated local and gloh.ll r~a.surcs of thr ft:::uu~ ~tabh~h 
the so callcd fcawre space. Estimmro featurcs \\llh diffcrc.nt mea~ures d~scribe morphological inf~,nnauon ' 
s.hapc. color. centrnland im·ariant moments., tcxture and others 

Sorne special carc should be paid in choosing th~sc fe:ature~ to be descntx:d by e umah..~ mcasurcs and 
on constructing the feature space. For cach objoct lhc fcature \-'tCIOf rs calculated based on ~trmatcd rncóbure-~ 
dunng the dcscri pl.lon proccss rn scgmcotation procrdurc. Covannnce analy:,rs \\llh the measutb of 1mrlant~ 
between a qucry case and thc clas prototypc are used to optimize n clnssrfic:r The clnss prototype ~.~ hamctcri.tic~ 

are calcul:ued l.aking into nccount vector of e:1ch class in the training set ns in st..1ndnrd lnowleJgc-ba.sed 
techniques 

The key factor is thc ccnain choice of thc palien objcct cha.ractcñstics, thc-1r spoc1fic mca.surc~. the 
numbcr and lhc slatistic lcvcl of thcir cstimators. The goa l of opti nu z.111g thc number of subspacc chnractcnstic$ for 
feature vector is achic ... cd by tailorcd low dimensional classificrs bnsed on 1 e.1rest cighhor nlgonthm with 
Mahalanobis distan ce meas u res . 

11te results of analysis for estimated parameters of thc feature vcctors in low dimensional ~pace: for 
somc typical pollen types, like Alder, Hazel. Dirch, Oecch and Hombeam. are prescntcd as wellas somc ~ults for 
pcñormed experimcnts of effecrive and fast rccogni tion for other pollcns. Tite findings show the evidencc of u ang 
propcr chosen cstimators of cenain tailorcd charnctcristJcs for high rccogmuon rntes in clnssification cvcn for lO\\ 
dimensional sequcnt ional classHicr for typc diffcrcntintion of pollcns gr.lin 

Pyrogallol red, a new stain in aerobiology 

Ostrowskl, R.'; Sinclalr, N.' & Trigo, M. M.3 

1 lustitutc of Water and Waste Managerncnt , RWTH Aachcn. Mies·van-der-Rohe·Str. 1, D - 52056 Anchen . 
'a e r.o.mcdi Rigtersbleek Aa hcn 4, L- 7521 RJ3. Enschcdc. 

3 Dcpartment of Plant 13iology. University of Malaga, Apdo. 59, E. 29080 Málaga 

Pyrogallol red (aroprot~ was introduccd as staining solution for dctcrmmauon of protcins nnd 
glycoproteins in acrobiology, being suitablc for analys is of acrobiological samples of pa lien. fung.1l .sporc..~ and 
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<JChcr p:utJ b l)rop!IIJI rc:J suhum mol¡bd;&te buffer " commonly u.>ed for thc qU>.nbtJU\f 
d<tamimtulll o( IOUJ pr etn ID bumau UtUlC or u:rebrospm>l Outd. """8 manU>I or 3Ut011l3ted proctdu"' nus 
tnl •• bued oo di< pro.;cdure ok\<lopcd by \\CATA. ABE ti al (1986) "luch 1 a dyt·bmdmg colonmetnc 
RlCibod ut¡littog > pyropllol rcd·mol¡hd>t< cunpkA modtfied 10 cquahu tho reactl\ity of alburrun and y. 
globuhn thu pnn1di11g gOOtJ prct.J'li(IO :and bntanl) Thc: p)ropllol rcú comb1ntd \\.lth molybdt!'num :.1cid forms a 
red cOOJrk.t (mn :tbsorbatk:~ at .UJ7 nm) \\<'hcn l.hü compk'( 1s. combmed '-"1th protrm m a IdJc condnions. a 
bluc purplo «•l•x de>d<Jp (ma.\ abs<"J'IIOII al 59' nm¡ \'ÓLKER ''al. ( 1996) reported on th< applicauoo of a 
p)10¡allol rcd·\.tn.J.tlJum compk-t for prot1.'10 Stalmng in animal ti~ues and cell cu hurh 

Aft., >L1imng w11h a rrxxhficd pyrog>llol rcd·m<tal complex (0 02 'X in 30 'l- isopropyl al ohol, pH 
2 2. hght--scn nnc:), m•croscopi~. ob:,cn-auon rcsults of d1ffc:rent typc of nauvc polleo (Btlltla, Curylus, 
(1rcmanrm·. :trtnmsUt Pmut, Ta.rur) collc<;lcd bctv.ccu 1998 and 2003 as "'di as material from 2003 polleo 
monuonng :.re prt ~med huthcnnorc • .\taJnmg mtc:o.\Jtie:) of layers of lhe polleo e."tine. inune n.nd cytoplasm are 
e mpartJ Thc hl\tochcm•cal u:3daoo of thc d)C (rl'd-purplc to shining bluc) m Lhc layers promise impro\'ed 
morphologu::ll tJaffercntiation cJue to cootra'lt enhanccmern and aiiO"-!lo \·asuali auon and recognition of protein 
coclfrnt and maybc: allergcnac a¡,;U\Ity. 

fU ~L•umng pollcn. fu~.:Min or safranin are common dyes applied with glycerinc JCIIy as embcdding 
mcdtum A p)TOgallol red b characteri~tically. tammg Cglyco)protcins, as a consequence, even prote1n containiog 
parb of poiJen da~ruptcd or damagcd b)' .\oot and crystal part:Jcles (sand) or fungal spores can be \iÍSua li sed. 
C"onap.ucd to convenuonal d)"cS, thc \-ISUJI dttlcrcnuation bct"-een polleo laycrs results in images of higher 
cont111>1 and tmprovcd d"play of polleo morphology, "h1ch " parucularly vatid for liJe boundary arcas of the 
C)U>pl3>1ll 

Lactrc acid is a "'idely uscd mount ing flUid in fungal microscopic e."taminalion. often used with a dyc 
(couon blue ani hne blue. ttypan bluc). For myxomycetes , ascomycetes, msts and smuts Shear·s mounung fluid 
(pota:.~aurn acetatc) is commonly uscd Thcy all stain hyphac and hyal ine funga l spores, but with pyrogallol red 
ptgmcnled hyphal fragmcnts (conidiophores) and sporcs are staincd. Effccts of glyccrine jelly (l..1nzoni), water 
activity and pll on colour S(>(Ctra (rnngmg from purple to bluc) and colour in tcnsi ty are described. 

The rcsults of thi.s work comfinn the use of pyrogallol red sta ining so lu tion as a biologica l indicntor in 
temt\ of (glycn)pmteln dctection and asan innovative contnbution to the idcnufication of bOLh polleo and fungal 
sporcs in acrobiological monitormg. In addition to its use in conventiona l poLleo monitoring and detection, the dye 
nllows U> di ~play a corrclation of staining intcnsity with thc protein con ten t. While protcin stainiug techniques are 
bccoming faster. casicr and more scnsi tive through chemilumincscencc and (chemi)flu oresccnce, tradit ional 
reagcnts such as Coomassic bluc and s ilver stains are su ll regularly used for certain applications. Among thesc, 
pyrogallol red ha.o; promísmg potcntial to contnbute 10 the vahdation of thc corrclation between the allergenic 
acuvi ty and antigcn~antibogy rencuons. espt..-cially when image analysis of proteins on SDS gels or nitrocellulose 
membrnncs are applicd. Furthennore. 11 may havc thc potentia l to value current allergc1liC acitivity directly from 
microscop1c obscrvat1 on. 

VÓLKER, W.: KAMPSMEYER, H.H. & ROI3ENEK, H. 1996. Pyrogallol rcd-vanadium complex-a new sta in 
for clcctron microscopy. llistochcm Ccll Biol 106: 503-10 

WATA ABE N.: KAMAI S.: OHKU!IO A.: YAMANAKA M.: OHSAWA S.; MAKINO K.: TOKUDA K. 
1986. Urinary protein as measurcd with a pyrogallol red-molybdatc complex, manunlly andin a Hitachi 726 
automatcd analyscr. Clin. Chem. 32:155 1-4. 

Ragwecd and mugwort polleo in Szczecin, Poland 

Puc, M. 

Dcpartment ofGcncral Botan y. Univcrs ily of Szc?.ecin, 71-4 12 SzcLccin. Poland. 

The aim of the study was to analyse the ragwced and mugwort pollination in Szczecin in the years 
2000-2003. Mca..¡urement werc pcrformcd by the volumetric and gravimctric method. Polleo seasons were dcfined 
as the periods of 90% of the total ca tch. Ragwccd and mugwort polleo are known as potent aeroa llcrgcns, oftcn 
noted to enter into cross rcactions. In thc four years studied, the lowest conccntration of ragweed pollen was 
obscrved in 2000 nnd cqualled a few polleo grains in 1 m3 pcr 24 h. In 2001 the highcst airbomc conccntmtion of 
30 grains in 1 m3 

per 24 h was noted at the end of August. Howevcr, the annual pa lien count o f ragweed in 2002 
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The dctection airborne plant pathogen sport' u ing immunological assa)S 

McCartney, A. 

Plam Pathogens lmeractions . RmhanlSttd R~earch. Harpendcn, Hem;, ALS :!JQ, liK 

Plant disease epidemics rcquire thrce condnions 10 be fulfillcd therc mu~t be c;usccpuble ho~t usc;uc 
(lhe crop): the environmenLal condilioos must be appropriate for the pathogcn 10 mf(."(t ; and thcre must be 
pathogcn woculum available. Fo1 many plant fungal diseases the inocu lum is in the fomt of airbomr sporcs Thu,. 
monnori ng for thc presencc of discasc causing spores could give useful infomtntion on the nsl.. of d1scast 
dcvelopi ng in crops Unfort una tcly. monitoring :nrbomc discase inocul um using convcn110nn lrnethod for fun~al 
spore dctection is difficuh. Methods bascd on microscopy or culluring are afien s low. rcquirc skilled personnel 
and can be inaccurntc. Reccntly lhere has beco subslantial intercs t in the de\"clopment of plnnt disca.c¡e dmg.nostic 
kits bascd on thc use of scrological mcthod.s. These methods rely on thc producuon of monoclonal or polyclonal 
an tJbodícs Lo dctcct epi topes spccific to thc targct fungus. The tcchnology used m such unmunolog.Jc.al ass:l)S 1s 
usun ll y simpler 10 use and chcapcr than mcthods bascd on PCR-assnys. Such methods could be potcntmlly 
e"tp loi ted for use in detecting ai rbome plant pathogen inoculum (or other airbomc biological particles). 

In this paper 1 wi ll review the potcntial use of mununological mcthods for dctccting nnd quanufying 
ai rbornc plant pathogcn inoculum. Although immunolog.ical methods havc beco uscd t dctect airbomc allcrgcn~ 
thcre hnvc bccn few applicatious to plant pa1hogens. lmmunofluorcsccncc has bcen used 10 idcnufy pores ol 
BOlrytis rinerea depositcd on thc t.rapping suñacc of a Durkard spore samplcr. Spore.~ wt.rc collectcd on a 
modified tape in a Burkard samplcr exposcd in an mfcctcd onion crop and labellcd directly on thc tape usin8 11 

Botl)'tis-spccific monoclonal anubocly. hnmunoOuorcsccncc has also beco u~cd to dc:tcct Myrmplwr,.l/n 
brmjicicola ascospores on Durkard spore trap tapes cooLCd with bovmc serum alburrun as a support mcdJUm and 
blocking agcnt. A protOI'ypc rotating-arm sampler has bccn designed for use wrth ELISA (en7y1nc hukcd 
nnmunosorbant assay) to dctect and cnumcrate airbomc spores. The trap has bcen tcsted an wind tunnel 
cxperimcnts usmg 1\llem arin brasjkae conid1a and a monoclonal antibody agnins t germinaring conidin of A. 
bra.rsirae. A new panicle-trnpping devicc, thc MicroTitcr lmmunoSpore Trap (MTISn. for thc ra¡ncl dctection of 
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