
aW WIDIDJ l1l<tbod> this l<ad 10 trn.~gcs uf bi¡;h<r c-onln>l. lh<r<by enabhng opumum dc::...npuoo ot 
polkn liDd •¡><re morpbology 

In ordcr o( obuining w:..hk ..mplm for t ung ltlc stamJDg capacll) of P)rogallol rrd >nd "-' 
•ppb uce to tunpl ¡><r • a Pon.ohle Alr mpler (BPS¡ for ~~ plates b) Burl.ard .. ,.. used m d1ff<m~t 
emronmeuu for obtau!tn • brood pcctrum of s¡><re l)pe> Rlr tlut purp<•><. dextros<: saboroud agar .. as the 

ulturc mc<Uutn uf chotee Att.tr m},.:dt¡l dc\clnprncot and sporub11on. both hyphae and spores were mounted m 
two diltcn:nt v.a~ Oa thc OIIC' h0111d. the samplc \\ere mounted u ... mg UOjt=Uned glycenne Jf!ll}' as con110J On the 
Wll'f h.tnd lhc:y "ere s:..onC<l "'lb P)Tog;ollol red prevooo.>l) "' beong moonled Wllh glycenne ¡elly. 

1be ro.uh obtJ1Iled fur lhc d1frcrent pore 1)~ are: presentW and d1scu.s ed b) means of micr cop1c 
hlic 1m.af of !t.ólmple 1..1kcn from thc a~at plato 

The limilalions of aerobiological surveys of fungal spores 

Spleksma, F. T. M. 

ubor.itory uf Acrobo~logy. O.:p3rtl11<.'111 of Pulmonology. Leo den LDI'CT>IIY Mcdocal Center (retircd). 
l'rt>éut addre.s· uan >an Allcmade l . l'L-2341 U OEGSTGEEST. lñe etherlands. 

Trad11Jonally. atrobiologtcal uncys ar<: lll3mly looking at !he quali t.auve and quanti tative presence or 
pollen grams 10 the atmospherc:. Thc spectrum and dl\·er~tty of airbome pollen types 1s hnuted, the range of 
CaerodynamrcJ stzes •~ rnther snull, and morphologtcal (mtcroscopicaJ) idcntification is not euremely difficult . 
Tht~ m.akes it ~!tibie to lr.l in pcople. m one week, to make an almost complete quahrative (pollen types) and 
quanutattve (number/m)) e~ 11 mati on of aubomt polleo, as is expericnccd by thc stx European Courscs iu Basic 
Aerohoology (ECBA) 

Coutrary to th1s, the sltuauon with the assessmcnt of aubome fungal spores is far more complicated and 
c..hlficuh The .numbcr of aunospheric spore typcs is \iCry big. thc (aerodynarruc) sizes of the spores show a large 
range. and_ re hable ~orvhological idenuficauon is possihle only for a minori ty of spore types. Por a more complete 
1dentJiicatton, growmg colorues from sampled (c lumps of) spores is a room and time consu ming option, often not 
compa t1 ble "-J th conti n uou~ sampling. This mcans that acrobiologica l surveys on fungal spores must be reslricted 
tu a hmited nu mber of sporc types and/or to discontmuous sampling procedures. In training courses, people should 
be rnadc nware of the qualitat ive and quanutativc limrtntions of aerobiological surveys on fungal spores. 

Also, the cvaluation of publicaltons of these lcinds of survcys must consider thcse limita tions. 

Session c3 

I<' ORECASTI G POLLEN 

The reliability of pollen forccast models: their accuracy and problems 

Galá n, C. 

Dcpartmcm of Plant Biology. Universi ty of Córdoba. 1407 1 Córdoha (Spain). 

. .Nowadays ~erobio l ogy is ~ing ~sed as a too! to quanli fy polleo emission and therefore intcnsily of 
Oowcnng m anemophtlous plants. Thts subJeCl has a close applica tion to di ffercnt disciplines such as Allergy, 
Agronomy and Ecology. One of thc most importnm goals for an Aerobiologist is to produce forecast models. 

Currcntly two main types ~f polleo forecasts are provided: long-range forecasts prcdic t lhe main 
fea tures of tbe pollen season, and medrum and short range forecasts predict weekly or dai ly varia tion once the 
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SUI1> .>u ~ loag tam f<Ye.:.I\1 011< of lhc: IDOII 1 
G.~ >. \ IOZO c:t >l. ~00:: Utog l 11 . H t 
during lhc: monlh> pnc>< n.,wcnng .,.., lly lhc 

Ul Y>l) dcpcnJong 011 lb< eh m.. u· 3.l'C:.l< -\o« tn¡>MIIIt 1" 
ID the lahlCITilllarl Repon >(\tfll) tir..tl, dt¡><tkh OD r>t!IÚU dun 

lUid oodly. 011 t<mpenture Th beh.t\lour m.t) a ' '"'l <lq>codin~ ""' mo 
-¡: proJu.:e tboe modcb • loai! d3Ub.l>C ,. n~ Th<) >~ lJ•. llU~ . anJ , 

l V~ottk .11 b:alleu~l 
..\ rrgMd.s the moi:IUm-sbon tcnn tc:xc..:Jst. 1t t lnp\)IUnt to ~:'In dct tbc' • o ... 

me!corologu.:al p;;tramcters. \Vh~ loo~ sen . ot' rotku ~ ~\&J.bbk.lt 1. mt~un ,,, n le to.l.n•lfl ... ltl 

)t'·ll'~ anJ to obwin 11 mo..:kl far e3L'b dJffereru )tar ·~ M1..))l or t~ n::sc:m:ho ~e rT • ~ron .uu.J h lO m ;1 f: 

f¡,w ts but ~ntl) other a.nal)itS are bctng u.scd ... uch .1<. O('Ur 1 oct\\:. D. . CHEZ \tE " <111 
~~~ Tht"Stmodels:ue~romplnc:)ttunthcprc\il'lUSl'lflC~.andtbca.: ·ura"' 1 "-)"' r ln.a mulilr,u., ,thc ~ 

r.- at IOC31 k'el The oc\\ suu~u 1 h.10b tmpro"c: thc resolu. ho~c:\cr the a.''tSL3D\.:c: \'1 ... m uun rn u1\ 

requored 
On the olher h.tnd, depa~dmg on lb< repro..Jucu'e ph.\>< ollhc pbcnolo.'!"c•l . ·J."' loo .,._,~, cothcr 

daunul or mght-ume temper.1tures \l,;u 1'-< thc most afr~ung 'an~bl For eumpk-, nu"tmum tcmrcratuJr 
relah.-d v.uh sunlight hours, is usu.ally ::m imporunt par.uneter .u the begtnnmg of thc t1lnl Jl"\ck1pmc:-ot 1n .rnn~

tloV~oc:nng trees. It is becausc tbe trce lS capturing enttg) through tht phol )Dthe~t .. H \o\C\CT. at th cnJ tll th 
flo\o\rnng and Lhe start of fruü de' cloprncot. nunimum tem~r.uure~ lrc~ usu311) nk'l't unporunt . Juc pnlN.hl~ t 
thtlree opture; the energ) from lhe sto~ or~ans (WlELGOJ...\ K l. 19'4) 

ln reccnt urm- . nn c-ffon to product rcg100J.I foreC'1bt is hc!mg nud Rw the ~ ne" nlt~cb it 1 ort'tkd 
to indudc othc.r , ·ariables such as phenolog,cal and topognph1C3l tbl3. and land u dat3N W1thm t.ht: 
A$11-{MA European proJCCI, nn nutomauc S)" tem for pollen ((W«.a.st m thr Medatcrr.me.:m Regu)O \\'aS J(\ \op<'t,1 
Th.'" forecast sysrem included one atmospheri ph) 1cs module, one rnrt rological modul . ::tnd thn: ~1ol,l~KJI 

models apphed to other computational modules, the blossommg. thc pollcn r:mtss1on amJ the d.!Sp<'r..1on 1not.l h 
¡.;mally, thc combincd use of Geographical Infonmujon System.:<i (G 1 .) mnd Grostah~liC) usm1: all t~e l)p<' ol 
data allow us to produce rcgtonal forecast ruap:¡, b) u~mg bneal mterpolaúon for th ~placo "herr th<:rc are!' noc. 
nva ilablc data. Thcse last rnodels allo" us to produce t1 fon:cnst at regional 1 vtl, v.1th a tugh c..l ~ of a .. (:ura~) 
duc: to the va.riety and number of parameters u ed on 11 Hov.-e\'er, a thsad\antlge ts thatthe 3ux.a1Hlf) tools tL'\nd 
~ maps. meteorological simulation models. etc) are n01 alv.ays twrul:lble 

GARCÍA-MOW, JI • C. GALÁN, M .J. AIRA. J BELMO:O.'TE, C DÍAZ DE LA GUARDIA. D FER!'ÁNDEZ. 
F.J. GUTIERREZ. M.M. TRIGO & E. DOMíNGUEZ. 2002. Modclling stan of oak poJJen ea;oo1 m 
d1ffcren t cl imauc zonts in Spain. Agricultura! aud Forcst Meteorology, 110: 2~ 7-.257 

SÁNCHEZ-ME A, J.A, C. GAJ...\N, J A MARTÍNEZ-II ERAS. & C. II ERVÁS MART{ EZ. 2002. The use ol 
an ncural network to forecast daily grass polleo con c:n trallon 1n a Mcditcrra.ncan rcgion; thc southC'm p<~n 
of the lberian Peninsula. Cliuical ntld Experimental Allcrgy, 32:1-7 

Worces tcr, UK August-Septcmber, 2003. 
WIEKGOJ...\SKI. F.E. 1974 Phenology in Agricu lture. In LIETII & SCI IWARTZ, l'hcnolngy In sea<onal 

clima tes J. vol 8, pp. 369-38 1. 

Forecasting the aerial tra nsport of soybcan rust sporcs 
(Pirakopsorapachyrhizi ) to North America 

lsard, S. A. & Arlaltl, A. 

Depanmcnt of Gcography, Uni versi ty of lllinois. Urbana. IL. USA 

Aerial movemcnts of biota occur at a vanety of spatial and temporal sea les. Consequcntly. oper:m ona l 
aerobiology 1ranspon models should be constructcd in a nc.xible manncr to providc accuratc forecasts over a 
corrcsponding rangc of scales. The lmegrated Acrobiology Modeling System (IAMS) thal combines two 
previously applied model types with in a we ll -tested design frarnework is prcsented and applied to forccast thc 
acrial transpon of soybean rus! sporcs to North America. 'The lAMS uses a ''parccl-box modcl" approach. 
combining transpon (paree!) models and local. in si tu (box) modtls. ln thc cxamplc systcm. Lhc acrial dispersa! of 
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IO)'bc:an 11131 as daenllal1 a 5C1 ntra~~vc from surfacc 10 a~r 10 >urtJcc The p.uhogen ts firsl affo:cl«i b) 
lbe cnmomncntotlbe artll' 5lllbcc pnor 10 1ts .¡oc !Joma e>nop,. se.:ouJiy. "'illk mborne. by at!llO!>pbmc 
condíUUIU duna¡ tr•rupon. and lbea. afo.:r dcposiuon, once >g;un b) tbe ur1a.c cn\lfonmcnt Thc pathogcn C'3n 

be en'lluonc::d as de dopmg a.a a ten tnal ta.bitJt or .. bo_" .. hann \locll~efincd cn\m;;mmental condJUons, and 
uawclin 10 :an()(her volumc or •·pared .. ha\lng •cH-tlcf•ncJ >ittncr>phcn.: coodtuoru. ln thb modehng ~)~tem. an 
orpru m be subjet.tcd to 'o'tlf)'tng facc aod :ttrno:-phcn~.: conillU<'M :u •t IDO\c."3 generauon~b)·ge-nemuon io 
nJ out of bo\d 01od parcds, at J: uJe range nf >PílUíll or lCiflpor.tl salb 

O-media, a ne~+ parall'Jetre to be used in forecasting modcls 

Trigo, M. M.; Recio, M.; Docampo, S. & Cabezudo, B. 

Ocpanmcnt of l'bnl ll1ology. t·n~vcr;ny oí Mallga. ApJo 59. E-290 O MJiaga. Spam 

MJ.n} acrobmlogJLJI wurl..~ 111 \lrhich ~hort or k>ng·tenn forecasting models are developed ha\oC been 
pubh\hal Commonly, differcnt meteorological paramctcrs are ~ed as predicuvc variables. Sorne models also 
in dude the ont-day-bdorc pollcn conccntration ur mdexes obtarned after recombining severa! parameters. 

Due to 1nost mcteorological ccnnes only facihtate predicm·e information about tcmpcratures and 
ramfa11, m many occouion~ ,·ariablcs that hardly "ill be obtam in advance are included 111 the equa tions, such as 
~10d spced, ~unshinc hour~ or relatJvc humid1ty. Su, '.I.C could dislinguish between useful and no useful data . 

Many authors havl! pomted out Lhc imponancc of floral phenology in the bchaviour of polleo curves, 
but 11 i drfflcult to muoducc Lhis paraml:ter in an equat ion BS prechctive ' 'arioble. A usdul data that we can obro m 
10 at!vanc.:c and u~ in forecasting model~ is that we hove scrcalled ··o-media" or "date-media" . This is thc mean 
valuc obtnmed for thc conccntrations of a polleo type during Sl'\'tral ycar.s for thc.: samc da te of the cnlendar, which 
i\ a way u., introduce. with figures, the pollinauon phenology of the diffcrent taxa obscrved during years of study. 
Por softcning th1s va.lue we can cven use runnmg media 

In thi s worl we have dcvcloped forccasung modcls for thc nirbome pollen of Ole" europaea and 
Pooceae m Malaga (southcm Spain) , the more imponant taxa from an aerobiologic:tl point of view. For this, 
together w1th a corrclauon study, Mcpwise multiplc regress10ns havc beeo madc in wh1ch. lx!sidcs metcorological 
paramelcrs, one-day-bcforc conccntrauons and O-media have been used as predictive variab les. The da ta 
corres¡>Ond 10 Lhc ycars 1992- 1999. both mclusive, 2000 being reserved in ordcr 10 test the fitting betwecn 
ob'icr,·cd and pred1ctcd data 

The highc:st correlation coefficJent values were obtaincd betwcen polleo concemra tions and one-day
beforc potlcn conccntrations, follo~Ncd by D-mcdra. 1l1cy werc significan! for p :S' 0.001. Regardmg stepwise 
muluplc rcgressíons, the pred1ctive variables werc taken in tbe following ordcr: onc-day·bcforc polleo 
concentrauon and O-media. followed by relative humidity and sunshine hours in the case of Poaceae and by 41

h 

quadrant wind frequency and maximum tcmperaturc m the case of Olea europaca. 

Airborne-pollen map for Olea europaea L. in eastcrn Andalusia 
(Spain) using GIS. Prediction models 

Alba, F. '; Díaz de la Guardia, C.'; Nieto, D.'; Galán, C.'; Trigo, M. M.'; Rulz,L.' & De linares, C.' 

1 Dcpartmcnt of Botany. Faculty of Scicncc. Univcrsity of Grnnada. 18071 -Granada. Spain. 
2 Depart.ment of Botan y. Univcrsi ty of Córdoba. E·1407 t Córdoba Spain 

' Dcpartmcnt of Pl31ll Biology. Universi ty of Málaga. E-29080 Málaga. Spain . 
"Department of Ecology, Animal and Plant Biology. Universi ty of Jaén. E- 2307 1 Jaén. Spain. 

Gcographic lnformation Systcms are computcr ap plications that ha ve cnabled advancement in the study 
and analysis of geographic phenomena by incorporating salid analysis tools and faci litating the stati sti ca l 
treo11mcnt of large spatial databases. The applicat ion of these new techniqucs in Aerobiology enablc optimal 
management of infonnation providcd by aerobiological networks through the differcnt commun icat ion media. 

The scasona l evolution diagrams that are currcntly gcnerated in each sampl ing station offer high ly 
precise infonnation but lack a spatial dimcnsion in which 10 record tite va riations Íil airbornc palien on a regional 
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AUlA. F .• DÍAZ DE LA GIJAROIA C' .• TRIGO. \1M. GAL •. \:-.-, C . RLIZ L . AllARIHoO.:. ,\ ' l 1\\ ll 
(2003).Goo-sutistic fore-casling and mappmg of oh' polle-o di~JX'r';.h.lll m ·,liJthnn :-,p.tm n ... "'t \ 
Worccster U K 

The reliability of geostatistic interpolntion in olhc field Oorul ph~nolog) 

Garcfa-Mozo, H; Galán, C. & Vázquez, L. 

Oepaumcnt ofll iologia Vegetal . Un~vcrsuy ofCórdoha. 14071 - Córd<lha Spllll 

Most of natural phenoml!na !.hOY..), a.:. a mhtrent fCJturr . .J hJgh degrc of :\paual conunu lt) (MORAL 
GARCIA. 2003). lmerpolation b) usmg hneal g((btatJMIC ana l).:.l ~ allo" us to cstmull· phenologt~al d.lu of "-i1..k 
arcas in base of a limited number of samples . Gh·en thc cconomic and ummg co:,t of t.almg f1eld dat.l frvm 
(ara\'ay si tes 1t is nccded to op timise thc numl>cr and locauon of samphng pomts and thc numbc1 of th~ oh~mtd 
plants chosen in each place. 

A tota l of 128 o live Lrl'Cs (Olea t-uropal'n L.) groupcd m 19 S.Jmphng sites w~rc ob~CT\·cd dunng ¡JI thc 
prc-flowcring and flowering period of 2003 (March to July ). All the ~11cs are d1Mnbutcd trough cxtcmkd ulJ,c 
crop arca . around a transect from the ci ty of Córdohn (JT' SS'N, 411 45' W) up 10 th~ Subhctu.:.l IOOUilhlllh 

(37°26' . ~0 l i ' W) in the south-wcst of thc Provmce. Thc tnformation aboUl the o!Jve crop dt!.tnhut1on hn..\ hcen 
obwi ned by mean of Gcographic lnformation Systen\S (GIS) The program Geostali.!aiiC lot tite En\1ironnll.:ntu.l 

ciencesO (GS+) was the gcostatí sti c software used. The dcmarcatcd studtcd nrca wns Jotc¡polat<-"d to a 
rectangular grod of 1675 km2 (67x25). 

Space models were constructed using thre co-oldmntcs. :\, y and z. v.crc x and y a1c thc ln'M 
coordi natcs and z represents thc phenological data . Numerical floral phenology data, .l1111udc, cumul.ucd chillm¡:. 
hours bclow 7 2°C, cumula ted Growing Dcgrcc Days0

, cumu latcd sunshinc hours from thc prcvtous Y.ccl. and 
cumulated rainfall wcrc the parametcrs used for gcostatistic intcrpola tion 

The shape of thc average pollen oh ve curve from thc city of Cardaba !iho\\-s thrce m;un peak\ th:u 
clca rl y reneel lhe phenology of the d iffercnt arcas located at d1ffcrcm allltude (GALÁN ct al . 2003) In thc 
presen t work authors ana lyse the reliability of applying lineal gcostatistic for the interpolallon of Oll\·e floral 
phcnological data. Thc main prior hypothcsis is that 7 sampling points (with lO oh ve trcc!> in cach si te) un1l<1nnJy 
distributcd al different altitudes through the mnin olivc crop nreas wou ld be enough lO Hlterpolatc the floral valuc. .. 
m arder to crea te computcrizcd gcos tati st ic pht::nological maps 

Previously to create the interpolauon maps thc isotropic vn riograrns wc1c ana lyscd by cornp<tr1ng thc 
semi-variancc confrontcd with thc distancc among samplings to detect the degrce of autocorrclation Obviously 
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rhc dcgru o( allkXOI'TdatJUI> ,.,. bigl>cr """'= tbc olr'e u~ ¡to:Jic:d al thc "'me samphng poont. th=fore an 
IV<R pbmologíeal '" ftom <a<;il IIC "~ IDcludcd 10 thc lngtn¡; IOlerpDUUOO analy>l> ID arder lO oblain a 
<lunl cswrw•on (KrTA~IDl\ , 1'1%). l'r<lrmmary analyses !!''• u< R:lrablc R:>Uit> of thc mterpobuon maps ba<cd 
10 1he 1 q umphnp putn • ah gh a dcqJer aJl.lly>l> mw.l he done 10 d<ICm'Une the d1 tnbuuon of thc nununum 
nwnber eof obvc umpbng poont> lbrougb thc Subbcuca rMuntam<. 

Thc comb!ned ""' ot GIS and S""'Uibll<> ha> bccn dcmoost.rated as css<núal partncrs foc spatial 
•11alyso IUURROUGH , 2001) Th< •pplrcauoo of !hose combmed tools on flor.ll phenology wlll allow us 10 
op11m1o;c hum.m and a:onunuc rcSOOT(CS oo fJdd phenology campaigns appbed to acrobiology forecasung. 
Mortx}\er. an apprupn3tc o~ of gctl)taU uc soft'Ar-art to ttta te phenologJcal maps w¡IJ be an essential complemem 
m polkn urob1ologlcal studJ . g1-.e~n lhc tncr~se 1nl~t on obt:uo10g automanc forecasung maps 

lli;RROUGH . 1' A 2001. GL~ and ~eoo.mu;ucs. cs.cnual panners for spaual analySis En,•ironm<ntal aud 
Ecological Staú,ua 8, 361-377. 

~10RAL GARCÍA. F J 2003. La reprcsentacoón grilica de bs ,·anablcs rcgoonalrzadas Geoestadfsuca Uneal. 
Set'tiCIO de pubhcactoncs de b Unovers1<bd de Extremadura. CácCR:> (Spam). 

KrTA.,IDl\, P K 19% lntroducuon to geo>tallstics Applicauocs on h)drogeolog) Cnmbndgc Umversiry Press 
Ncw Yorl. (USA). 

CoAL4.N. C', V AZQUEZ. L., GARCIA-MOZO. 1i & DOMf 'GUEZ. E 2003 Forecasting olivc (Olea europata 
L) crop yoeld based oo poll<n enu soon Pield and Crop Research. m prcss 

Variability of mcteorological requirements in winter-spring 
pollination of different arboreal specics 

Rodrfguez-Rajo, F. J .; Oacosta, N. & Jato, V. 

IX-'paruncnt of Plan! Biology and Soil Scicnces, Univcrsi1y of Vigo, Ourcnse E-32004. (Spain). 

One of thc 1nost 1mponant aims in Acrob10logical studies is to find forccast models Lhat enable us to 
know lhe st.an dale lhe pollen season The woody plant~ of tempero te regions ha ve e volved mechanisms during Lhe 
penods of adverse meteorological conditions in a rder to preserve their cells from risk of frost. The strategy 
in vol ves a requircmenl for wintcr chilling followed by nnother of wann temperatures, to break a physiologic state 
of anacuv•ty dcnonunalcd dormancy. The qunntificalion of chi lling and heat rcquirements to ovcrcome lhis pericxl 
of dormancy enables us 10 determine the onset of pollination. which is of great importan ce LO allcrgic indi viduals. 
During thc last fcw years studics lO determine clulling and heat requirements using aerobiological data ha ve been 
conductcd (FRENGUELLI & BRICCHI 1998; JATO et al. 2000: RODRfGUEZ-RAJO et al. 2003). In these 
stud•es , thc beguming of pollination in arboreal plants with wintcr flowering is more closcly rclatcd to the thermal 
tune rathcr than calendar time. The aim of lhis work is lo determine temperature rcqu irements to trigger 
polhnation of six different species and to know as othcr factors. such as photoperiod, could to interfere with this 
process. 

A 7-day volumctric pollcn trap Lanzoni VPPS 2000 was uscd, ploced 25 m above ground level on the 
terrace of the town hall of the city of Vigo ( .W. Spain). Data of a.irbome pollen conccntrations from 1995 to 
2004 wcre used 10 determine the start of the pollination period of the arboreal spccics sclcc ted: Alnus, Corylus. 
Populus, Plawnus, Betula and Olea. Wealher data wcre supplied by the Nationallnst itute of Meteorology, from a 
stauon lcx:atcd at lOO m of thc sampl ing point. 

To prcd1ct the date of thc bcginmng of pollination, thc quantification of chilling and heat requircments 
10 ovcrcome thc dormancy pcriod were considercd. In the present study, to dc1emline chilling rcquircment we 
chosc a thermal tíme model (ARON 1982). tleat rcquirement (H. R.) was estimatcd as a function of the su m of the 
daily maximum temperatures from the end of thc chilling pcriod to the bcginning of lhe pollen season, taking into 
account differcnt threshold tcmpcratures: H. R. =LC T ... - tloreshold) (RODRÍGUEZ-RAJO et ol. 2003). Different 
1hreshold !Cmperawrcs (5.5-6-6.5-7-7.5-8-9-10-l l'C) were tested for chilling and heal requirements, and the 
lowest standard deviation and variation coefficient were used to identify thc most adcquatc thrcshold lemperature. 
in OOth the chilling and forcing-tempcraturc period. 

The chilling period is clase similar for a llthc studied species and it undertakes a short pericxl of time of 
nround 50 days of duraúon as average. A slighlly higher quantity of 680 Chilling Hours are needed to salisfy the 
requi remcnts of cold. 
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~RO'-. R 19 3 A\aiblnlil) of h•lhng l<mpcratur<> m Cahkcnr> ,\l!l'i • 'lrt 1. _, :¡ 1- 61 
FRE">Gl ELll G • BRICCHI. E 199 Thc u'e of the phcn,, dunauc n>N 1 f<'lr hY - ;un¡ th< pullin•t>oD of 

sorne arborealta.a Acrobiologia IJ 3'14J 
JATO. \ FRE.">Gt:EW. G .. RODRÍGLI:2-RAJO. F J AIRA \1 J .:000 Tcmrrratur< r UU<Glrll~ o( 

~lnus polleo 10 Spatn and llal) (199J-1998). Grana 39 1JG-2J . 
RODRIGI,EZ·RAIO. FJ FRE.-...Gt.,EW. G. & JATO. \1 ,\ ~003 Ella:t oi w tcrnper>tur< ,.., t..-. tut¡; lhe 

~IJ.J1 O[ the B~tula palien SCJSOI"' 31 tv.o COOtrasung llt) m t~ South of EurOJ'IC' lnL J . IUon tfOrol -4 7 ll t .=._\ 

Forecastlng: A usefultool for Public llea lth 

Cervigón, P.'; Gullérrez, M.'; Aránguez, E.' & Oíaz, J .' 

1 lnsutuiO de Salud PUbhC<~, Madrid, España 
'Pocul!nd de Fannncm. CM. Madrid, paila 

'Centro UmvtrSitJ.no de salud l'ublica, Madrid. Espaila 

. . .Palinoc:am networ.k is a multldtsciplinary organizauoo. "hu:h has becn worling ~tncc 199J .The 
pnnc1pal 31m of tlus ne1work 1s watclung for th~ nerob10logic3l content of a1r m Madnd Ten lhrst ·1)-pc vo)Uill('lnC 

samplers. Burkard spore~trap, ha\•e been workmg ~unng tc:o ycars in ten different sues thrtt m Matlnd Capital. 
two_ a long ~cnares Rl~er. one 10 the north, one m the northwest. two tnto the south, nnd anoth("f ooe 111 tht 
mendmn poont of Madrid (Aránguez & Ordoilez. 2001 ). 

Oaily and wcckly bulletins with data and cbarts ha ve bccn elabocaled and dmnbuted to l'opul.otion. 
Saoi~ary profess10nals, Hospi~, Hcalthy centres, Scientifics scxieties and several prcss medul $UCh n radio. 
tele':'lSion an~ newspapers . 'f!lts mfonnau~ bas been seodiog by email, fax. intemct and telephoni mfomuuon 
servo ce. earrymg outtbe. Public Health Serv1cc of the Palinoeam Network (Cet'tigón & ol, 2002a) 

. . All the aerob1o~ogical infonnatioo is made with real data, so our pnnc1p3l c:ffon tus bec.n to givt sorne 
prcdJcUve_data every day m a shor:t term ~ay. Palien levcls are directly influcnced by meteorological paramelc.rs, 
so forccasung has been elaborated w1lh the d•ary me1eorologicaJ predtctivc data. so thc inform:uion is changed every day 

The firsl forccasling model has beco clnbornted with AutorcgR:Ssivc and Mob1l Average Mod<ls 
(ARIMA), usmg Poaeea_e polleo dam and metrological pamme~crs temporal series of cigh1 years (Ccrv1góo & 31 
2002b). Poaceae polleo 1s a very allcrgcnoc polleo lyp<, R:Spons1blc of n vcry high pcrccnc1ge of rhinoconjun¡ivous 
(64%) and asthma (58%) in spting in Madrid (Subiza, 2001; Tobfas & al. 2003). Porecasung of this polleo lyp< 
hns becn mndc ~u~ccssfully since 2002, giving :m individual bulletio every day. 

. Pred•cove M~els are very accurate tools for giving more complete infonnauon to hcalth care 
profess10nals and populat10n, so we keep on work.ing on lhem for improving thc public health servicc that we h:we 
bccn offerin g until now (Cervigón & al., 2003). 
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AKÁ (;tEZ RUV~ E.. & 1 RDÓ "'7. IR !ARTE. J \1 (2001). La Red PabnoiÓ1!1ca de la Comunulad de \ 1adnd 
In: Guubn:z. M al (cds) Polt~ atnUfénco en b C m.Jad de \ladnd Docum<nto:. Técmco:. de 

alud 1 ca n• 70 4 SI> ISBN -15 1 20 l·l 
CEP.\ I<JÓ. p, AR. Gl E7. E.¡, 1ERRE7 M. DIEZ. A & E \1.\RTI:'> . E c200la) Polleo m Internet 

I'AIJ (~ A\1 , ETWORK hl!l'//ma;Jodrrg./1'2k¡> 7th lnt C <>ngr Aerolnol \1ontebello (C'ánadal 

bsl ISI 
< I·RVJ(,()N, 1' GlmÉRR~:t.. \1 I>ÍA7. J & ARÁ. 'GI E7. E <2002b) l'ore.:a ung for Poacc>e pollcn wrth 

lerr>l><nl 11 hy •rplytn• RI\IA prcJ•ctl\e mod<l'. 7th tnr Congr Acmbiol Montcbello (Canadá) 

".,.'"' 1 137 
e Hl\l l<;ó 1', GLmi'RREi'. \1, ,\RÁ~GUEZ. E OÍAZ. J (2003) Re>u ltado:. de la pn:dtc-.:tón de polen de 

SJ•mfnca en la red P:!hnu<am ZOII~-2003 S)mp ln l Ae1ob10IOgfa y Polim''"· Z:tragoza. 200'. Alergol 
lnmunol ('lm IMcn•ew J) 155-156 

~1 IIIZA. J c2001) S l'ohn<><~> en MadnJ In GuriérreL, M & al (eds). Polen atmosférico de la Comunidad de 
Mudnd J)cx:umcntos'lltmco-;deSaluJ Plihlicun"70· 27-35 ISilN J 4 51-Z081-2 

' IOIIÍA~ A (i~ I .Á' 1 CFRV IGÓ'i 1 (2003¡ Short-term effeets of airborne pollcn concen r rat ion~ on asthma 
<p>demk 11nrd f:urop.;an S)mp A<rob:ol., Worce.rer(UK). 2003. 

Continental Slo>enia a nd Croatia as a common information 
area for pollen fo recasting 

Mlllc, B.'; Kofoi.Sellger, A.' & Pe1ernel, R.' 

1 Dcpanment of Botan y, racu lty of Scicncc. Unl\·c~ ity ofZ1greb, 10 000 Zagrcb. Croati a. 
Jnsu tute of Pub he 1 lcalth of the Repubhc of Sloveoia. Trubarjeva 2. 1000 Lj ublj::ma. Slovcuia 

'Z:tgrcb ln>li tu lc of Public Hca hh. 10 000 Z:tgreb. Croalia. 

Polleo has tx.'en defi nuely proveo as one of the most potent a llcrgens. Allergenic plants are 
characteri~llc for pan icular areas, depending on the geogrJphiC·clunnúc zonc and vegetation. Polleo 
concenlr.ltions of such plan~ dcpend on particular spccies phenological stagc and weather conditions in thc arca. 
11-ovidlflg prcvcntivc infonna tion on thc occurrcncc of pollen allergens in thc resídcnt ial and industrial arcas is 
cru~.: ia l for allergic indtviduals to unprove the quality of thei r lives. More over, modcrn human life sry lc and 
populauon rm g.rnuon allows pollcn allcrgens to ilggressively sprcad, and lhis is actually n macro-regional problem. 

Due to the.~e rca.'ions a lot of Europcan counlrics conduct pollen rnonitoring on their nnd neighbouring 
tcrritory. That was the reason why wc startcd a bi lateral projcct "Cont inental Slovenia and Croatia as a common 
mfonnalion arca for acropalynological rcsearchcs··. The project staned at the bcginning o f 2003 and we now ha ve 
fi1 ~1 ICS UltS 

We are compiling acrobíological rcsearches of the similar climatic-phytogcographic arca of the 
continental parts of Slovcnia and Croatia. Spccific aucntion was dcvoted to the most invasive aeroa llergen 
Ambrmia arfi'IIÚJíifolia . From thc bcginning of the prajcct we collected pollcn at four stations in Slovcnia 
(Ljubl¡ana. Hrascc. Zalcc and Manbor) and four in C roa1 ia (Snmobor, Z:tgrcb, lvanié Grad and Osijck). Rcpons 
aboul po llcn appcarancc wcre madc mo111hly and after the polleo season wc preparcd yl·arly reports and diagrams 
for thc rcsearchcd arca , which will be prcsentcd herc. So far wc can concludc that tite most impartant a llcrgcnic 
planLli in continenta l arca of Slovenia ;.md Crootia are Berula , Corylus, Urlicaccae.. Cuprcssaccac, Poaceae, Alnus, 
Ambrosia, Fra.rilms, Quercus, Ct~rpitm~ ami Ca.\fwrea. 

Thc project is ongoing and wc expcct it wi ll hclp in preventian of the sympwms of a llcrgic rcac tions in 
mdtviduals wi th regard ta palien hyperscnsit ivity and in the fu ture in forecasting the specHic pollcn season in this 
rcg10n 

78 Polen 

From Pollen Coum to Allef'!t\ Ri' ' or \leaninl!ful \t n >bl 1<> , 

Comto•s, P' & Clot. B.' 

E\CD 1f the«- are oo~ standard lllC'ttk'd, ~J h:~.·tm•qac 
trnl. tbe \\"3}' this cootent i~ thm rt'p01'1C\I ;u ),u callN '11 :u .. ~· b t bc',r \, oofu~n 

rruslc3wng. lndeed. !00>1 polleo "'1"'"' <'111 drff<t "h<-n lb<) >U p <Died ~' Jilfm-nt. 1' r\-nl rf !bey 
\. mg frum th~ >3111(' rt'gt~o.'ll1 Pollf."' cuun~ 3.JT t·tr::!n f T1"'1lt:\J ... mt n .. l.. ~} ruk~ f thumt. tbat lu;\ no tmri.fi 
tQ l\ h.:n so e\er. \1 ()("('()\·er. th~ art" a k)( oí f.l~o.:h.'rs thJt can c\rbm th~ ~olttT rrn c ... <btlc:'ft'Dt I"C'ppD ar 
~o."UU'' h.lcm.J ph)togC'Og1'3ph), pbenolog:o., , 3llcr~COI(It~ Jn thl~ ft'l;.trd. \\ \lo\lUlJ 11 C' lO J'f\~" ~multa f.l,ch."d 
mcthodoklg) that would tf)- 10 mJ l..e ~~e of all l.hnc fa~,.~rt~ Fu~t tn-.t aJ l'l" tunns n .. l. rt'f''n) hn t."d h' ra"' 
~..-oont~. the~ should be modulatcd by the dJff('T('n¡ ~J'<'.'h.":- Thco. thc ... ue rtrr('S('IltJ.U\COC. , h\1t1IJ t-.:- la C'R IDt 

:-ount Fin.tll)'. a cuisucal c:-stutuh!' of thc rbl . a' com~rrd to thc: :1n::rage C\ pt't'tN h.• \.lC'IC l't' ,~. _}k lJ l'C' 
wlc:n 1010 a·c..-ount. This can be- Ns~ on the Mam 1\llh..'ll ~ aSNt .\, \tr.s¿: Mm1mum (\1PS-\ \1 ~ \t~n 1 tro 
Sea><.., Mean (MPS\t ). l>1 rnrmum Yoarl) Mnimum (\IY\1 ,. ~lnrmum ' earl) ~' r>~ ( \n ¡ Eumrl<, from 
('.mad.J;tn :md S" 1 s 11 wlll be t::<poscd From Lhr-se ... tand.ud .... 11 ~houiJ be J"'."S~J~lc t~l ok.t1n t."'mp.ar<lNt· n,L._.. 
trom thff~rent setrings . 

Ses ion c4 

POLLE ANO FUNGAL SPORE DI PERSA L 1 LONG DI T 
TRA SPORT 

E 

Long distance transport of allergenic poUen - a conunon phenomenon? 

Rantlo-Lehtlmakl , A. H & Ranta, H. M. 

Dcpanmen1 of Biology. Scction of Ecology. Acrobiology Unu, UntH' ily o fTurku . 200 14 Turku. hnlnnd 

Long..<Jistance transpon (LDT) of biologicnl particlcs i ~ \\CII knO\\n CVCr) '"-hcn:. fur m'ilitnrc. 
phcna mcna callcd ' yc llow snow' or ·ye llow ra in'con1n1111ng foreign pollcn from dtstanccs of ~cvr-ral thou-,;mds of 
kilomctres ha ve bccn rcportcd repeatcdly_ Polleo from far origin hnve tos1 thetr protcin contcnl. the grn ins nrc 
crnpty and thcrcforc not allergologically imponant Howcvcr, polleo from 1000 km distnnce h:h hccn !!.hOwn ro 
rctain the por.ency nnd migh r thus also cause a llcrgic symptoms. Slmngc rtsults 111 m1tny publi 'ihcd pnpc~ 
concerning the start of po llcn period could fi nd cxplanntious in LOT pollcn. Early separate pcak.s 111 sc \·cml pollcn 
calendnrs certainly rcaso n in LDT aud not only in abnorm:\1 mcrcorological condirions as oft en suggcstcd Thc 
LDT phcnomenon is not easy to study 1f no local phcnological obscrva tions exist Extreme gcogrnphical nrea\ lt~ e 
Alnska or Lapland in the North , or rcspectively. Southem Spnin or Italy are natural LI)T study nrcns Whcn non 
local pollcn (i.c. ma rijuana pa lien in Spain or polleo of southcm hcrbs 111 A la~ ka) cx:cur, LDT 1s !he ob' 10us 
cxplanation. To find out the origin of forcign pollcn, tmjectories of a ir currents backwards are nec:cssary 

In a llcrgalogical point of view LDT pollcn is cspecially impo rtant a1 nonhem latnude5,, ..-.hcrc hrgh 
frcquencics of foreign pollcn oftcn occur 2·3 wecks beforc the beginning of local Oowcnng. Global wannmg has 
bccn repartcd to induce generally an earlicr start in flowcri ng of allcrgenic plants in Eumpc. but rcsult~ conccnung 
thc northem1ost arcas of thc contincnl ha ve bccn cont rnd ictory lnstcad, LDT palien m genera l hn" mcrcascd nnd 
changes in a ir curren ts due to c li ma1c changc is onc of Lh c suggcstcd cxplanations. 1ñc ~cpara11on of LDT pollcn 
frorn local production was studied at Kevo. Finn ish L.1pland Two approaches werc used to mar~ !he begmnmg ol 
pollen scason: cumulnt ivc degrcc days (d.d.), and the date of anthes is hascd on phcnologtcal obscrva Li ons. Us ing 
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