
JI u.r 1 XIII'( 

<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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ton 1 aiJ pon by unmun.,....y, ha> bccn ck'e~d b) thc Burkard Manufactunng Co .. Riclmanswonh. UK 
Thc dcvice DJCS a uc:uoo l>y¡tcm to collc:ct :iltbome particles du'CCt m mJCTOIJie:r \o\tlls The poteoual of this device 
bu beeta démorutraled b)' uttng st to aa.mpk autone spores of M bro.t.,idrola a.nd 8. l"IMrra and detectcd tbem 
usaog EUSA 1"he U1p lu been charactcn<cd an "'"d 1unnel """'· aod 11 has bcen shown dlu1 11\e chotee of 
c:ooung f lile rrucrulalrc v.clb rna} be imporwu. depcndmg on lhe targel sporc 1ype. 

h 1 t-la.r that Jmmonolog.i~ trdtntques tu. .. -e tbe poc.cntiaJ to pby a stgruficnnt rolt: in lhe derecuoo 
and monuonng ot IDbomc plant pat.hogen inoculum pro\·tded that su1tabk anubodies are avaílable. Howe\'er, 
much ..,.ork u 4iUII necdcrl LO dc"ett,p rap1d, rtliable and casy to use sarnphng and nssay systems sui table for 
ruuunc use. Thc: papc:r ~111. lhercfore, aho constder how such devices coold be de .. ·eloped m the fu turc to provide 
new looh for U)C 10 duca'>c: nsl as~smen1 sy>tems. 

The contribution of Jcaf-surface fungi to the air spora 

Levetln, E. & Dorsey, K. 

F.acuhy of B10logical Science, The Untverslly ofl'ulsa. Tulsa. O klahoma 741 04. USA 

ll igh concemrotions of atrbornc fungal spores frequen tly occur from spri ng through fall in temperare 
a_reas of lhe world .. Although 11 is gcnera lly assu rncd tbat fung¡ on lc:af surfaces are conlfi butors to the ai r spora, 
hnle data are av:ulab le comparlng the types of fung1 found on lcaf surfaces with those in the atmospherc. The 
pre.sen t study was undenakcn to address this comparison. 

Air samp hog was carried out wilh a Burkard Spore Trap locatcd on the roof of a building on the 
Universi ty of Tuba campus. 1ñe sampler was set for 7·day sampling omo Melenex tape that was coated with a 
thtn film o f Lubrisea l. Each wed:. the drum was l'hangcd and the tape cut into on~day scgments . These were 
sta ined wnh glycerin-jelly moun ting medium and e.,arnined microscopically at IOOOX. ResullS were expressed as 
spore~m1 

Lcaf ~pies were aseptica lly collec tcd from U/mus amerirana and Querrus pa/usrrus trces on 
ca mpus, placed in stcn le plas tic bag$. and brought to the la b. Each weck threc !caves were collected from tite 
to.wcr cano_ry of each tree. Fo~ cach leaf, 4 cm ~ arcas of both upper and lowcr leaf s urfaces were separn tely wiped 
Wllh a stcnle cotton swab wttich was titen rinsed in 1 mi of steri le di stilled water. The resulting spore sus pension 
was d1lutíon plated on malt extract agar wtth strcptomycin . Cultures wcre incubated nt room temperature for 5 to 7 
days :tnd thcn examined microscopically. Result s wcre cxpresscd as colooy forming units (CFU)/cm2• 

Twenty-th rce fungal taxa were identified from lhe air samplcs. Thc most abundant taxa wcre 
Cladu.rporium, Ascosporcs, basid1ospores. and Alrunaria; together thesc four spore types comprised over 90% of 
t.he yearly total. Yeasts wcre the most abundant fungi isolatcd from both leaf typcs . Among the mycelial fungi 
were Phomo-rype spccies, fo llowed by Cladosporium spp and Alremaria spp. These four taxa occurrcd on 100% 
of thc samplcs. O vera ll 2 1 genera of mycelia l werc identifi cd. Mean concentration of tota l fungi on U/mus Jea ves 
was 67 CFU/cm

1 
and 54 CFUicm2 on Querrus lea ves. Allhough yeasts and Plwma are not read i ly a irbomc, eleven 

taxa of lca f-~urfa cc. fu ngi werc common in thc air samples. ln addition, Phoma is thc anamorphic stage of sorne 
Ú!prospllaen a spcclcS, and Lepmsphaeria ascosporcs were quite common in the air samplcs. h is possible thatthc 
sorne o f the lcaf surface Phonw dc::veloped thc sexual stage and produced sorne of the a irbome l...epwspiJaeria 
sporcs. Crude cstimates 

8
of thc lcaf surface area of cach trce suggest that the total fungal load was 1.0 x 109 CFU 

for U/mus and 5.4 x 1 O CFU for Quercus. These data support thc assumplion that leaf-surfacc fungi are majar 
comributors to the air spora . 

The potential for tite use of Polymerase Chain Reaction (PCR) assays 
in detcction airborne fungal spores 

McCartney, A. 

Plant Pathogcns lntemctions, Rothams tcd Research, Harpenden, Herts , AL5 2JQ. lJK 
. Conven tionaUy, airborne fungal spores are dctccted and iden tifi cd using microscopic or culruri ng 

rechn1 qucs. Both ap pronches can be time consuming and usually requ ire skilled pcrsonnc l. In add ition, the 
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) ( aJcoufi ooo. tbat b aitOJ neo:Jed 10 'af'P "' u .. 
t-t dlffl<talt 10 >dllr\-e fur ru.mple, 'PI'fl'l''"'< 

u- ~'m. or tbe fungus rmy be> slo\\ grtl\\lDg :trld ttu~ ~ dy :-."' b) ~-a 
uknnfi~uoo ~.:ao abo be ilifficub ap«t&U) \liben tbe ~~ ~~..-e ba.1 u· .. ~~1) 1 

iw;ICI(O<UC Rcctnd) lh= ha> bceo mt<re>l from numbcr di 1pb , , ~ 

biobuard det«11oo) ao lhe de\elopmet.t ot rap•d .:cut\11< melhN> i,-. dct =~ •ut>..n 
The Pol)l!lrnlSt Own Roc11on (I'CR). a "'d l) used too.>! an m< alar N '·, 

, "'> ,mall amounts of D. A from a pccific ocg;unsm E>sculllll), PCR >.mphfic, • "'P'"' o(()'\ o\ , 

1arp:l orgaw>m and lhe >mplafied pmductts 11\en be delect<d PLR·b.b<\1 ».W) >T tber<f,n po.-. t~>lt) b "'" 
:..J"X"lfic and 'er) sensiU\e. In sorne circumstJnces il m.t} tx- ~1bl to dct ·t ~ D:"\A trom 'lngt tonpl 
\pore- PCR, thus h:l.S lhc potcntul to be usni tn conjuncuon \\llh an ~1plm!! n dr:t ·t lh< p~m.: t.: 1 ),{'0-"\ti~.
orguus.ms 10 the au. 

Unul r=nll} lml< hod been done 10 oppl) PCR melho<h '" tlle ~..,,,.., ol art-..>mc "''"' "••1 
portacies MOSI of lhe "orl using D)<.A·bo:.ed melhod:o ha:. bccn 10 d 1 :t !11<'J¡,-.1J) rdc,Jnl ha,.,., 
m)copla.smas ond fun!\1. bu1 lh<) >re no-. also beang used 10 morulor pi.Ull palll.~ac Jung1 Tha• p.tper "'11 
re\ 1tvo recrn1 progress on the apptic:3UOO of PC'R N.sed BS...Q.) to the d.:t ·non ot Jubomr nu,ru-«pohrlb 

V:uious types of samplers ha' e bttn used to col! t spcxes pnQr to Pt""R 1nal~~1 mduJJ.ng ~.:~c\ooc 
sepJ.Iiltors. rotau ng-arm traps and Hust-typc spon:: traps. E~¡Knments, (Wtlcub.rl) wuh :t1r~~(' plant ratlk~ro..., 

5uggest thzn tbe PCR-assays combmed ~ i th ::ur samphng can be 'CI) ~nstU\e Rv t'\ mpk \\InJ 1unn.C'l tr'b 
usíng P~nicillium roqu~fori spore suggested a delcclioo lumt of kss tb.3n 1 O Sp\)r'C:~ m th :lS-'>2) PCR ·L~"I) )o an 
also be h1ghly selecuve. Experiments with P. roquc-fani dc:mon trated lhat thc) c:ould n:31.Ül) ht dct tN 10 a 
baclground of spores of six other unrclatcxl spt.'CICS 1nulnrl) Sdtrrmma .H·ftrtJii<lrum $JXY'C coold 1.\t 
distinguí hed from the closely rcJa ted specie-s Bmryti.s nnut·a excn \\hc."n thl·r-c "as more th3n 2.0 ll n~~ mon- B 
cinerta spores in the samplc. 

Convenúonal PCR a says are csscnuall) non-quantitau' . thus "hen comhmcd váth nir ~amplcs tht} 
can only reliab ly detcct the presencc of the targct organism. Thc d(;\ clopm nt of "tTal tmte'' 1 R lllows a he 
origioJ.I amount of mrgct D A in thc sample to be cstumtrd. In rt:J I-U nlC' PCR thc PC'R product 1s monuoi'C"d 
dunng the reaction and this can be rebted t.o the amount 1n the origm al ~ample Real tamc f'CR ha~ bccn w,ed 
suc essfu lly 10 ana lyse medica! air samplcs and 11 h:ts been uscd nt ROlhamsted Rc~carch 10 ~ tud) auborne 
Blltmtria gramt'nis spores, whea t powdcry mildcw. 

It is now clear that PC R-based mcthocls can detect and quanti fy biological maten nlm :ur SJmpk~. Thc 
paper wli l considcr bow this tcchnology can be fWlhcr de, elopcd to bccome a rc:hab le tool for u~e m plan t, human 
and animal di scase rnanagemcnt. 

Fungal spore control in 1·he atmosphere of lite Cave of Nerja 

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

Dep:trtmcnt of l'lant Biology. Uni vcrs ity of M alaga. Apdo. 59, E-29080 Mnlaga. Spain. 

Although there are many aerobiological works camed out indoors . rcfcrenccs about thts l...tnd of MUd 1 c~ 

made inside caves can hard ly be found. The Cave of Nerja is s itunted in eastern end of thc provml.!c of Malaga 
(southern Spain) and takcs up a spacc of 250,000 m3

• 11 is charactcri sed by its huge hnlls in which n constan! 
tcmpcrature and high rc lative humidity can be apprccia tcd throughout thc ycar. 1ltcsc tcmpcratu.rc and humidity 
conditions, togcther with thc high affluence of visitors (550,000 pcople pcr ycar, as average) favours mould 
prolifemtion and spreading of the ir spores in the a ir. 

Thc aim of thi s work is 10 ana lyse the fungal spore content in the :1ir of the Cave of Nerja , ns wc11 as to 
determine thc seasonal behaviour of the different spore types detectcd, in ordcr t.o prcvent hcalth di seases. For that, 
a volumetric spore-Lrap, Hi rsttype (Lanzoni YPPS 2000) was situatcd on thc ground levcl of the Ca ve. at thc fi rs t 
hall . nexl to thc cn try, ca ll ed ""Sala del Belén"". 1l1c sludy was caaTied ou1. from January 2002 to Dccember 2003. 
period in which the spore-trap was uninterrupted ly kepl operationa l. 

During the period studied, 95 airbome spore types wcre detected , 66 out o f them were idenufied. The 
highc::st concenlralions of funga l sporc occ:urred in I::J.te July-early August due to thc prescncc of high levels of 
Aspergillaccae spores, the most abundant spore type dctccted, followed by Cladosporium, Agarirus, U.w' laso and 
Coprinus. 
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A comparbon of re enll} inlroduced samplers for indoor aerom} cology studies 

Mullenberg, M. L. & Rogers C. A. 

fb11 rd S..hool of Pubhc lkaltn. BO>tun. !\IJ.>sachus.!tl>. USA 

Chtr lht pnt fin! to 10 )ears a numba of :ktmpkr~ tu't: become avatlable for ~umaung aubome 
porc con cntrnuon~ b}· dtrccl mlcfO'.tCopic e..um.Jnauon (0,\IE). In lhc Unued S~LeS the mosl popular DME-typc: 
ruplo;r for onJrww a.ir on<·t>hgahons i the Aor-0-Cell CZephon. St Petcr.;burg. Florido) "ith many fewer 

'" euog:"oo usmg lhe llurwd l'ort:>ble Sport Sampler (Rodonaru"orlh, England), the AU~en o MK-3 (San 
Antooou, ·1 tX31J, or lht E.\! S C)dc• samplm CCharleston, outh Carolina) Fcv.<r sull use filtration samplers 
~uch a~ the A1rcutly Opurn.a monnor (:'\'ev..ton, Mrw.a¡;huscus), or the Bt-Atr sampiC!r (Placen u a, California). 

Collectooo efficiency, ta>< of use, port:tbi~ty, price, and ease of analysis, all are factors 10 be 
..:olhldcrcd ""hcm 'c:lccung a sampler for indoor I0\11!5tJgations. Th~ factors. a long with data from side-by-side 
ficld colltf.:lJom, w1ll ht' pre$t'nled and compared 

CompJ.ri!tonS b)' rnhcr labor.uories' 11nd manufacturcrs' cla1ms have :,tatcd that thc impaction samplers 
bave cut pomas (d,.) beh•een 2 ¡un (AIIergenco MKJ and C)clex-d sampkrs) and 2.5 ¡.m (Burkard Portable and 
Au-0-Ccll 'íamplcr.s). Thc Bt·Atr samplcrs uses a lilter \\.Jth a 1 2 Jllll rated porc sizc; thcoreucal ly tl should be the 
OlOSl eftkient collector of small fungal spores among the abo\e samplcrs. While these characteristics are 
tmpon•'tnt to he lp c:haracteriz.e lhe samplers. mlct cfficien y. sample preparation procedures, and analytical 
mtthod\ also 1mpact th~ reponed rccovc.ries from sampl~rs 

S:unples are:: collected indoors, under low :ur-velocity conditions, over a range of spore concemrations. 
D1ffcrcot ~pore si.r.e c:ltegories are analyzcd to detcrnunc sampler collcction/ana.lyucal r-fficiency over a rnnge of 
p:trtt<.:lc SIL~. Wuhm, nnd bctween, sampler variabt hty will be evaluatcd 

Sample proc_c:~s111g and sporc counting proccdures a.rc. perfonned according to currently accepted 
prac:uces u~cd by analyttcallaboratoric.s across the United States 

.These findmgs will co.mributc to thc informarion currcntly available on portable spore samplcrs. enablíng 
1nvc~t~gat?rs to make bctter-tnformed decisions when sclecting and using ~ur samplcrs for indoor aeromycology 
tll\l'C$11gattons. 

AIZF.!NfiERG V, REPONEN T. GRlNSHPUN SA, WlLLEKE K. Pcoiormancc of Aor-0-Ccll, Burkard, and 
Buuon Samplcrs for total enumcration of airbome spores. American lndustrial llye:ieue Association Joumal 
2000; 61 855-64 -

Modelling airbornc fungal sporc data with the gamma distribution 

Belmonte, J .' & Canela, M. A.2 

1 
Dotan y ~nit, Scicm.·e Farulty, Autollomous Univcrsity of Barcelona. 08193 Dellatcrra , Spain. 

- Faculty of Mathemaucs. University of llarcclona, 08007 Barcelona, Spain. 

. Wc prcscnt a_ discussi?n on the performance of the gamma distribution as a model for airborne funga l 
sporc. datl~ concentral1ons, usmg data cxtracted from the Acrobiological Network of Catalonia (Xarxa 
AcrobtolO~tca de Catalunya. XAC). lt is thc seque! of a prcvaous papcr. dealjng with simila1 modcls for pollen 
concc.ntrallons. 

In thc first par1 of th is commun ica tion, we díscuss the advantages of the gamma distribution with 
rcspcct to. ot ~er ~nodels, and how successful has becu the application of thc gamma modcl to palien data. The 
ga mma dtstnbuuon ha~ two . parameters, a shape para meter and a sea le para meter. The interprctation of these 
parnmcters and the rc lauonslup bctween thcm and the usual stat istics are also discusscd. 

Tite sc~ond pan contains the resu lts of the data analysis, which includes thc eight spore types that are 
more abu~dan t m . thc arca covercd by the network (Altemaria. Arthrinium, A!,pergillus/Penicillium, 
Clndospormm, Cop:maceae. Li•prnsphaería , Ustílago aud Total spores). For each spore rypc, location (6 in thc 
XAC) and year (pen?d 1994-2003), we fit a gamma model, chccking the stabili ty of the paramcters across time, 
for each S li t!. Tite fit 1s assessed by means of a chi squarc stat istic. Tite ra tionale of this ycarly approach ¡5 that we 
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.\lthou~ tbc 'h~~ p.lr3nlclet' f1\..i 1(' bt ~ ~lt lfu.D ID p..llku Ji~ t~ .. 

!'<~< typc oc;or-dlng to thc 'h.lrc um:ucs. »,. · h.l\t J,..,~,. tb J'<>l ·o 'll'C> m ~'IOib ~- l1k 
goups can 3.bo be b.t~ on Ihc '-. :-<ffiCJent of ':uutiun. v. h1 ·h 1 ~ fun :tu,..., th bapt' ra.uamcta 

\n esti ruation offungaJ pore concentrations obtaincd u.sing 1\\0 counting method 

Stepalska, o.' & Wolek, J .' 

1 1nsutute ofBoun).hgidl n1an l'm\t-1'\H}. C'r.1 C\~ P\.11JnJ 
! lnsmutc of Biolog). AcJdCm) of Po.i:lgog)·. C'rnco\\, l\1bnd 

The :u m of the study w~ to 01ID1Jte the spore couou of .·tltf'ntm'ia ant.J Chdthp.mum u~ing tbc 'tngl~ 
lonptudmal tr.l\erse and t\\t!hc trans'enc tr.lve~ m~thOlh. Outdoor air ~Jmp~ "'-"re coJI«:tN b) t.h~ Burl311.1 
trap. 111c study wa.s cruried out during peal pe-nod (Junr. Jul). August. St·pteznbt:r) 'f thc lliC"..t.: )O 10 Cra ... ·o" 
tPoland) in 1997-1999. 8oth the smgle and tv.~h·e t.rJ\m~ mc1hods ~("n r:tl1y ~ho\\td \&nlllir .ncr.l)l! dJth 
concc::ntration fluctuauons of zhe t\\.'0 stud1ed spore: types on thc ~me da y ahh~..,.ugh 1h ~ in~ le lr.t\(,...C tn("lhod 
u~uall) pr~ented higher spore conccntratlons. llov.e\'er, analy~mg the J.t~tn~uuoo of con¡,;entrnuon~ obta1ncd 
usmg bodt metbods there werc dJ)'S \\hc::n smglc or tweiH~ LmH:T"SL' mtth<>d :oru:mcd J n~,· or fall m '-·oncentr.tlllln 
wh•ch V.'US not rcnec ted b) tbe other mcthcxJ. In casr of Cladosporium htghcr d;ul) con~.·CJllr.auons mca~urt'\1 U!itn~ 
the t~ehc travcrse mclhod occurrcd more frequentl) tn momhs of thc btghcst spof'( conccntrJ.tton Oo the othcr 
hand. Lhe hig.hcr concentrations of Altt'rnnria spon::-s measured usmg thi~ methlxl ()..I.."UrrN llll)~ ftequentl)' m 
months of thc lowcst con entrauons. Aoalysis of corrclalion (Pemson's corrt'l:nion coeflictent r) hef\HXU tho. e 
vañables (number of days wi t.h higher concenu:uion and monthly concentrnllon) o:ohowed that correli\Hon was non 
signifi ant stntisucally ata significance leve! of a = 0.05 (t test). 

To determine smtjstical ly sígnificant dtfTerences bct,,ren the two method \O.Iuc-~ the nonpar.unetn~ 
Wilcoxon Paired-Samplc Test \\ 3S applied. Sig¡uficant dtffercnces \\ere obtamed nt stgntfi ancc le\·el of a • O 025 
(one- sided tc~t).ll1e rcsu hs of the Wilcoxon's test mdicated that for both Clndm¡um'um nnd Altrmnrin the 
average daily conccnt.ra tions obtained using the single travcrse mcthod '"ere significantly haghcr th:m usmg the 
twel\l'e tra,,crse mcthod (Ciadosporlum n = 366. ;: = 12.3995. p<O.OOOO; Altemnria n = :\66, ;: -= 13.1792, 
p<O.OOOO). 

Thc use of pyrogallol red for staining funga l spores 

Ostrowski, R.2 ; Slncla ir, N.3 ; Trigo, M. M.1 & Docampo, 5 .1 

1 Depanment of Plant 13iology. Univecsity of Malaga. Apdo. 59. E-29080 Málaga (Spam). 
1 insli tutc of Water and Wastc Managcmeut (ISO), R\VTH . Aachcn Univcrsuy. Germnny 

1 a.e.r.o.medi Rigtersblcck Aalten 4, 7521 RB, Enschcdc, "llte Nc therlands 

Most of the aerobiological studies made indoors are canicd out wi th the aid of volumctñc ~porc traps 
designcd for collecting viable particles in agar pintes, such as thc Andersen model or the Ponablc Air Samplcr for 
agar plates by Burkard. Aftcr that, fungal sporcs are c:uhivatcd and thc mycclia and sporcs obscrvcd and idcntified 
Gcner.ll ly, the use of fuchsin is not frcquent bccause fungal sporcs cannot casi ly be colourcd by this sta in . 

Pyrogallol red is a staining olution for dc.tcnnining protcins and glycoproteins. Staining is based on 
intcraction bctwccn thc staining solu t.ion and certain protcins. 'Jñ.c intc.nsi ty of staining dcpends on thc curren! 
protein charge status, which is advantageous in detennination of allcrgcnic potential. In comp:uison with 
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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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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 
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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 
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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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