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r<pQncd ID l•u,lh< l"':f1¡;< a~~nuaiiiiCCas< oi llcc\td pollcn dunng lh< b>l thc )""" 1> about 45-. brger !han 
Iba! on lh< firA lh-c yean 

1t 11 cU ~-o rhat anou:s.l \-artal..iom rn toul polle-o pr~ucuvu) :md cm1 100 from source LO 

aunospbtrc are cloocly Rl;¡tcd 10 rn\'UllllmmJJJ ccndollon e-.pe."Ull) 10 thc lh<rm<>-plu• aomelr!c one.. In lhe = 
a( ob e uop pre~oHJU5 ~nfaU pl.a) a dt:tcnntn.tnl rok. m ~er prudu -oon and thc.:refort' m polleo producuon 
Ow resu haw coaftmxd Uu f;~ ... t Jf \loc~ocr , ramfall can no« Clplasn all the dtfferen C> among tbe annual 
"'"""'u( collalcd rollén. ""ce thc pollcn con.:cmnuons ha ve ancrcascd thmugh thc )ears. "hilc thc rnanlall 

Wcr"' a lrM"c or le random pau.an A thc polleo sowc~ ts 3 cuiLvated pl.lnt. \\t must consider 
jf,nthnJf>C •u•~rnu. f~• as Lhc uiUIJ\Jtc c.Ju\.C for tht phcnomcnon From this point of v1ew. the arca of ol i \'C t.rec 
uup m JJbi hai incrc;.hcd 10 1hr: <x.k at a rate of more than 5 500 hectam pa )e:tr. "hich ltl('_ans abot.11 55 000 
RWlfc ~Lares 10 lhc pn.xtu~.."ln~ soun:c: arta Thc: brgc')t pan ofttu.) mcreasc has talt:n place m the lowlands of the 
Gu<jLfaJqut\'lr Vallcy, \\ohdc wt.ls are \otry !)Uitible fur lb cuiU\·auon The homogencou.s chmauc condtrions 111 lhe 
~hule ar~ !)tgmfic.:antly fa\llUr lh.e phenologJQI )¡nchmnt7.31IOO of ~ crop. But v.hjch has tumed OUI significan¡ 
for thc f\o'tl,.cnng and pollen produt:uon me~ h3.!t beco lht.• II3.nsformauon of Oll\ e: tree crops in1o trrigated 
culttvJuons. In lhe early 9(h 1L ~,~o·a~ r.utl) found tmgated lands. \.\htlst nowad.Jys hctv.ecn 2Qif. and 30% of the 
oh\c crops 111 Jato are pcnocJ.u.:ally ~uppltt:d wHh watt.-r This allov..-s thc.: tn..'e.!) 10 produ e abundan! flowering every 
>car, m .. tead of an altcnutcd )eatl~ P<f;ltCm of lower and htgher flowenng and lllerefore crop producuon. 

Faced v.tth the mc~ingly trtnd m lhe irrigated crop :u~ \.\C can e:tpec-1 the olive flO\'-"enng and 
polleo prochJctlon 10 Jaén JlfO\IOCC 10 mamt.ain at e.ttremel) hlgh Jeve6. rcgardlcss of the pre\ious climatic 
condtllOfb h u c\·cn pos~itble a ~llght mcre.1.sc 10 the fu10re 

Ocvelopmenl of an Aulomalic Corn Polleo Monitor for en vi ron mental 
asses ment of genelically modificd crops 
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With lht safcty and impact on the environment of trnnsgemc crops bccoming issues of conccm, Losey 
ct al (1999) idenufied thc possib1l11y that polleo from Bt (Barillus rlluringien.fis) com cou ld kili untargeted 
msccts On the other hand, there is a gene flow problem that is dispersa! of artificially modified gene to the naLUral 
envtronmenl by ;urbomc pollcn Espcctally for com t.hat is a 1ypical wind·pollinatcd crop. 1herc is a possibi lity that 
polleo dtffuscs cOMidernbly widely dependu1g on mctcorological conditions. The number of polleo grains 
dccreases in exponcmial fom1 according to the distante from the source field. and the cxtenl of disper al is 
controllcd grcatly by meteorological cond1tions and the state of flowering of 1he plan t. 1t is ncccssary to develop a 
sui table automauc mcasurcment tcchnique for the polleo in arder to deal with thcse problems appropriatcly. 

We dcvelopcd an au tomatic mollltoring device lhat is easy anda continuous measurcment can be taken 
fur airbornc coro pollcn. The past mclhods. both tite gravi ty method and the volumetric mcthod. are done by 
counting the numbcr of ndhering pollcns on gla.~s slides. and require a largc input of t.ime and labour using the 
1mcroscope. TIH! automatic com palien monitor is constructed with scmiconduc1or lascr tcchnology. 

ExpcrimcntS were canicd oul in lhe field of the National lnstitute of Agro-Environmen1al Scienccs in 
Tsukuba city. Durham 1ype pollcn samplcrs wcre set up in the comfield, and thc mctcorological observation was 
done at thc sarne time. Thc developed corn polleo monitor was sct up in the comfields. aod observation was 
continucd Lhrough 1he noweríug sc3son. Two polleo monitors werc uscd for thc obscrva tion. Large conic glass 
(IOOmm diametcr) was installcd in thc ai r·intakc part of onc monitor. A sma ll conic glass (65mm diameter) was 
installcd on the othcr monuor. 

The semiconductor laser of wavclcngth 780nm makes a beam in the scat of about 30J.U11 in thickness 
through a cylindricallcns and collimate leos. TI1c scancrcd Jigh t corrcsponding to the parficle size is causcd when 
the particle enters from the nozzle. aud Lhc scattcrcd ligh t is delected with dctccting elcmenl (PlN·PD). We aimed 
to develop a design that wuuld select globul:!.r particles using 1he wid th of the dctccled pulse, and Lhe side and 
forward scauered intcnsi ty of scaucrcd light. Sorne of the a ir cxhausled from 1he pump circula tes, and the air that 
conmins polleo is sucked in and wrapped, and it passes Lhrough an optical dc1cctor (ai r jacket mcthod). This 
mcthod prevenls din from gctting in t.o the optics, nnd improvcs the response of detector circuit to Lhc polleo . The 
nowing quantity was se1 to be 4.1 litres pcr minutes, which is less than balft.he Burkard typc sampler. 
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APPLIED AEROBIOLOGY: C LT RAL HERITAGE 

Aerobiology in museums: compari on bet\\eco sompling mcthods 

Caneva, G.1
; Nugarl, M. P.'; Romolacclo, M.' & Zuccarello, V.' 

'Dipartimcnto Biologia, Uni'<r><U da Roma Tre. 00146 Roma. ha!) 
2 lstituto Centr:llc ResUluro. 001 ~ Roma. ltaly 

3 Dcp. Scienze e Tecnologte Biok)gtche e Ambienta h. U01" Ltt.'tt. Ita!) 

BJOiogical aerosol can be a fac1or mducmg btodctctior::tuon of matenals m muscums and m othcr 
indoor spaces, when the environmen1al condiuons are favournble: The ~tunauon of nut..TOb1al rontanun:mun .. ~ can 
,ary in rehuion to diffcrences in sampling methods A companson betwecn data obtamed "llh pMSi'e 
sedtmcntation melhods and ac tive impactar samplers (Ander.~en cascade: sampler) \.\JS madc 10 two dtffcr~nt 
rooms of thc Doria Pamphilj Gallery (Roma) during differcnt scasons. The resullS obuincd wer< compar:uovcly 
analyscd on thc basis of daily and scasonal data. Two matrices of 16 ta.xn, wi1h -lS and 16 relieves for the two 
rooms. corresponding to 12 days of sampling (3 for cach season), wcrc elabornted after a prevtous mnthcm.1ucal 
U"3nsformation for 1he stati slica l comparison Multivatiate nnaly is for thc presencc/absencc. ordmal (V abundancc: 
classes) nnd qunntitative dma was compared using the Goodnll probnbolisuc mde• (Goodall el al 1987. Goodall 
and Pcoli 1991 ). Thc most frcquent (more than 70%) isolated gcnern werc A'pt!rgilfu.\, Alrannrin Clndo.spori1m1, 
Penicillium and Mil'elia srerilia, with a mínimum of one up to 8 d1fferent spccies. l)lfferenccs in qunnlllntl\lt 
va lucs of biological aerosol werc observed during the seasons with highcst va lucs m spnng 11tc d1ffc~nt 
mclhodology for sampling docs'nOI sccm clcarly to affect the bicxhverSity. The rcsuhs can be summansed a10 
followi ng: the two sampling methodologies show more or Jess small ditTcrences. espcdally in the case: of dally 
data ; thcse díffercnces lower in lhe case of average seasonal data; the transformation of data in clnsscs of 
abundante is the best mcthod for data comparison; the sampling wi th the Aoderscn mcthod bcuer esl1mates the 
spccies with smaller spores with respect to thc passivc sedimcntation method and reduces the enuty of taxa with 
higher spores. 

DEL EGRO P., RAMAN I P .. BRAUN E., PREDONZA S .. ZUCCARELLO V 1996 Dynamocs of 
picocyanobacteria in the Northcm Adri:nic Sea . Archive fur Hydrobiologic- Algological Studies 83· 447· 
454. 
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(,<)(IDAU.. n ,·~ FEOU K. 1991 Apptiu~on of prubabol""" mctho<h in thc analy>is of pb)tOSociOIOgical 
dAta In f'toh. E. Orloc1. L tEd ). Lomputer A "'L<tl \ egcuuon Analym Klu,.·a Aca<knuc Pubtishers. 
11< ton pp ll7-14h 

G<JIJl>ALL 1) \\. üA"I~ P l·loOI.I t. 1'1~7 Probabth>llC rn.:tboch m class•ficauon a manual for se, en 
cumputcr pt•>gJ.tffi.i CiEA!JQ 7. pp 50 Tn<.stc. 

Tntermu~eum net-..ork for consenation of the artist.ic herit.age: 1\f SA PROJECT 

De Nuntlls, P.'; Blt.elll , L 2
; Guaraldl, C.'; Mandrioll, P.'; Moneo, A.
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& Saivl, A.2 

1 l 1np .. ~:rsua dt llrbino. FacoltA di Scien1.e Ambif!ntali. Urbino. Italy. 
: Kegione Erruha Ro111.J.gna, huluto pcr 1 Dem An1slici, Cultura ti e Naturali (lllC). Bologna. ltaly. 

1 c·omiglco Na11onalc dcllc R•cerche. btituto d1 Se~enzc deii'Atmosfcra e del Clima (CNR-ISAC). llologna, lta ly. 

MUSA prOJet:t"i ordc:r word 1) "p1e\·enuve ~.:orucnatton··. MUSA proJCCl \.1,'35 bom fromthe nccess ity 
of COihtnre exhtbtt') m thc ~st poss1bk coudauon into the museums. an gallenes. hbr.uies. churches and 
unduground J.teb.lcologJcal sitL~. l 'nfonunlttly ob;ect are not "natUI31ly" preserved but tend lO deteriorale. So 
a·~ \'try unponant 10 suney the qualily of lhe a1r "enveloping" works of an displayed in museums comroll ing the 
ph)'b rt.:al, thcrnical and b10logical paramelers of thc air by w.rget analysis campaigns and lhe a id of microc limatic 
•nstrumentatlon Al~o rcccnt norn~ and la"WS cstablish the standards and targcts of quality lhat muscurns, libraries 
and ha.storical archr\oel w¡JI ha veto achaeve '" tht.: ne:ar futurc. in panicular Lhe Ministerial decrec dated 10/05/200 1 
lhat )timul:ued the project 

MUSA projecL hns cre:ued n network that cxploits lmemct and wireless communicalion technology to 
monrtor butldings contaming works of an using a remote.comrolled system. 111e experimental phase, !asted about 
two ye.1r:,, rs fin ishcd on 31112/03 and has in volved th ree pílot si tes tn the Emilia - Romagna region. Jtaly. 

'rñc nctwOr'k offcrs muscum curators and technical staff a practica! means of tackling preservation of 
thc: cultural hentagc by nutomaucally measuring the physical pararne tcrs of periphcral si tes. The parameters 
mcasurcd are thosc fixed in thc clecrcc ovcr cucd. Tempemturc and RclatÍ\'C Humidity for physical paramcters. 
llactcrial, Fungal and Total Microbialload for biological parnmcters. Theacrobiological measuremenlS are carried 
out wnh thc Andersen samplcr (6 stagcs) in different se:1sons and in the rooms wi th risk s itualions. 1l1c data o f 
B:~cterial load, Pungaii<Xtd und Total Macrobia l load are cxprcsscd as Colon y f'Orming UnilS per cubic meter of a ir 

(CFU t m3). Othcr paramcters likc the concemra t1011 of chemical pollutants wi ll a lso be monitored in the future. 
·n1c main ph rlosophy of MUSA project is to verify the resis tance of vnrious type of materia ls rclated to the 
cuvironmenral condítions. 

1ñc sys tem will be particu larly useful for thosc si tes wilhout conservation experts Lo report situations :ll 
nsk or ongoing hazards. ln fact a l! parameters mon itored are Lransmiucd in rea l time from the peripheral si tes toa 
centra l archive (database) providing an:1 lyses and forecas ts on the trend of envi ronmcntal couditions. 
The graphíc interface of the databasc consists of a web si te, www.isac.enr.it/musa, a useful tool for connec ting 
remote si tes wi lh the operation centre (CN R· ISAC). 

Will come shown the results obtaincd in thc experimental phase: the bio logical data in relation wi th the 
main microclima tic parameters. 

lo conclusion, project' s ncx t phase will be concentratcd on the study of relation between materials and 
biological and phisica l parameLers and the research of threshold in which works o f art must be rnain tcined for their 
op timal conservauon in relation 10 their constitucn t materia ls. 
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The impact or recent clima te cha.ng in uro pe oo the tart of 81 tuln thirchl 
pollen ason in -en countri ~ 

Emberlln, J .'; Detandt, M.'; Gehrlg, R.'; Jaeger, S.'; Laaldl. M.': 
Nolard, N.'; Rantlo-Lehtlmákl, A. 1 & Stach, A. 
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'Acrob1olog) Unit. Fl"-2001~ l.'ni\'ersity of'fur~u. Fml•nd 
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17119 61-713 Poznan. p,, land 

Bewla spp.pollen is nn imponant aeroollcrgcn O\·er IJrgc a.n:3.s of rw Europe. 1t ~~ .1 notJf\lt" t'•1U'e \lt 

symptoms of hayfever and asthmn. B~wla allcrgcn cross rc:tct \\ ath m.an) Olhcr clósel.!o ~bt~ tJ.....::t mdudin@ 
Mmu. Corylus nnd Carpilms spp. and also with sorne foods such tt3 apples Changcs in thc 5-tart diltt.\ of BttuiJ 
polleo seasons are significant as thcy havt: :m imp3Ct on the length of the ·· olllerg,y ·• c;cason 31ld h3'<" üJOS(:qurnco 
for hea1th carc. 1ñe únung of B1rch pollcn scasons is k.nown to de.pend mostly on 3 non hnc.1r hattnfc bctw-tcn 
winter chilling requ1red to break domuncy, and spring h:mper:uurcs Con.sequentl) t.rtnds 10 start dnt~ can p:l\·e B 

clear ind1cation of a bíouc response to eh mate changes. Previous worl.. (Embcrhn ~~al. 1997) ha' sh''"n 3 rcctnt 
trrnd for Lhe scasons to begin progressively earlier 10 thc UK by about 5 dnys pc.r dcciJdc_ A comp3rntt\C n.n3l)'\iS 

of long t.crm rccords ( 1982 to 1999) from six it.es ocross Europc ( Embcrlin ''al 2002) r<\'talcd m:u-~cd regional 
differences in Lrends in rclalion to the fcaturcs of tcmpernturc prof!lcs 

The rescarch repon ed in this papcr cxtends thcse invest ig.atrons ovcr n \\1der geo¡traph1~ll arta a.nd 
includcs data up to 2003 in a rde r to examine lhe most rccen t situation Thc data for the Sl.1.n d:lt l of polleo 
seasons are also compnred to carly spring phenophascs for Bemla and rclatcd tnxn wilh thc aun of idenllf) mg 
relauonships thnt could be app lied toa largcr regronal co,crage than th.at availab le from potlen monuoring sites. In 
part icu lar the work investigatcs rcla tionships bctwecn thc changes in pollcn season st:lrt dates and changes in 
spring tcmpcratures over approximately the lnst twcnty-two ycars 

Daily Birch pollcn coun ts wcrc used from Kevo, Turku, l..ondon. Bru seis, Zunch, Vicnnn. Pnris. L)-'OO 
and Poznan for thc core period 1982 Lo 2003. The si tes rcpresent a r.ange of biogeogrnphicnl ~i t uauons from just 
within thc Arctic Circlc through to North Wcst Mari time and Continental Europe. Polleo samphng wns uü.en \\l th 
Hirst typc Volumctric sporc traps . Wcathcr data (daily mean, ma x. and min tempcraturc and r.1infall) was obt.aincd 
from the nearest si tes to the palien traps. Pa lien season start dates and monthly mean tcmpcr:uures for January 
through lo M ay wcre compiled to fi ve yea r runni ng me:1ns 10 cxamiue trcnds. Tht.: start dates for thc ncxt ten ycars 
wcrc calc:ulated from regression equations for each si te, and infonnation from the lmcst climauc prCdlCIIons "Jñc 
analyscs show regional contrasts. f-cu example, thc most northcrl y si te, Kevo shows a marked trcnd to"•ards cooler 
springs and latcr starts. Turku exhibits cyclic pattcrns in s tart dates. A currcnt t.rend townrds e.1rher stans is 
expected to continue until 2007. fo llowcd by anothcr Ouctuat ion. London, Paris, Lyons, Brusscls, Zuñch, Vienna 
nnd Poznan show similar pauems in the trcnds towards carli cr stan dates but wi th somc regional diffcrcnccs. lf thc 
trend continues lhc mean stan dates at thcse s i tes wi ll bccomc e:1rlicr by about six days over t.he next u::n years. 
Thc relationships with phenophases have bcen es tablishcd whcrc dnta ís availnble. This infonnation could a Sl:tt 

forecas ting start dates. Tite rcsulls of this study not only ha ve implications for allergy suffcrcrs and health cnre 
providers but also for thc assessmcnt of t.hc biotic impacts of climatic changcs. 
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