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f'll Ji<: atclht p.>(lcn counts ed from 1ht pre\IOUS :4 boun :u>d roo..1 of tbc: Um< from a 1ngk :.amplmg Stte m 
lbc cuy In crd« 1 a pc:oplc 10., d 11111<1 and pla«s "~ ~· ar< pr=nt. tt 1s of pnme tmponance 10 
1"'1""'< i.Jiowl<dge o( 1ht '1"'11>1 and temporal dt tnl>uuoo of tbt polleo dunng the se»oo 

ll<C<~UJC ll!l<mophtlous pollea gwm ar< autxlf1le, m<teOrOiogtcal factors ha ve a large tmpa 1 on lherr 
dispa»l Utfferenl stau.st>L>ally baiCd 1)-pci of !11()(ku tmd 10 prechcl polkn cooccntrations from me1eorolog1cal 
c01kl1Uons u r<P<-'1o:d b) Laa1dt "aJ c:003J O•erall c:attuuons e~n be e<ubh hed be1"een cooceorrauons and 
mclt<Kok'!'tL'al f~"''"' bul 1ht> I)J'< of em¡ton 1 approoch do<> not provode 30) Clusal explanauoo for the day-11)
di) polleo ~oAnauon urre.nt kl~ufk effun.s a1m to dc.\clop soun:c-oneoted i'llOdels u:.mg h1gh-rcsolution meso
t><alc atn'IO\pltcttc mod<b (t g r .. l.en <1 al. 2002¡ In the prescn1 con1ex1. the rese:m:h requtres efficien1 
ph)' 1 ally"boued approa ... he> more compiex than empirical-sctusuca.lttchniques, m ordc.r to deal wi th Lhe explicil 
sunul.auon of ar~phmc circul.auocu. tal.mg tolO account the modelhng of aerosob that are tr.rnsponcd in the 
fl<,.., d"pcriCd accordong 10 thc S<tUrce abuodan<;e and sednnenled accordmg 10 deposi11on processes To accoun1 
for pollcn U\ re¡1oo.JJ clun.ze flli:Xkl • SC\'eni su:ueg.~es can be selected dependmg on the obJecti ,•es ofl.he C;(periment, 
pnonanly depend<nt oo the d<>tr<d UIUC space SC31es. Tite 1nodel used nerds 10 r<procluce curreru l-D transpon and 
path.·ms ol cooc.enLr.llJon, includJnJ sa,c:ngang by prtttp&tauon and diUmaJ,nnuences rclated to PBL charaC1eristics. 

The '<ARCM modd dncloped al UQAM and pre"ously applied 10 a numbcr of clim:ue-related s1udies 
(Lapn><: tt al., 1998J, ha bcen &<lapted >pcclfically 10 polleo sludics (Munoz-Aiptz:lr <tal. 2002). lts sclf-nesung 
opuon ha> •bo bcen u>cd lo down'iCille atmo:.pheric flow 10 1 l.rn-scale (Goyene tr al , 2002). By adcquatcly 
ldJw.llng thc ~ale of the reg.¡<Jn. u ha.> been J><bSible to obtain lhe necessary spatiaJ coverage to address the issues 
rclate:d co pollcn transpon and d1 pcrs1on The RC \1 is now designed to s1mulate thc ntroblolog¡caJ pathway at a 
l· km rt:)()luuon O\er the Grl!ater Montrea l area. The multiple nestcd grid starting from the largest scalc, with a 
hon11mtal mesh or 49 Lm. CO\Ienng severa! thou and lm1 1s used in this study. Then, using roughly thc same 
number of grid po1nt> (60 X 60) but wtth a m u eh fi ner reso lu1 ion, a woming trnlegy is appltcd from grid 1 10 grid 
3 lll order to rarget an area or the ordcr of 100 x 1 00 km1 with a gnd resolut ion as high ns 1 km. Recent 
expcnmcnts show Lhat the pattems of ragweed concentrauons sLmulatcd by the Canadian RCM are in good 
agre-emcrH wnh observ:uions 
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Study of pollen production in six species of Quercus (Quercus robur, Quercus 
pyrenaica, Quercus rubra, Quercus suber, Quercus ilex y Quercus fagin ea) 

Dacosla, N. ; Rodríguez-Rajo, F. J.; Méndez, J. & Jato, V. 

Depanment of Plant Biology and Soil Science, Faculty of Science of Ourense, 
Universi ty of Vigo, 32004 - Ourense (Spain). 

Oak is the domi nant trce in many of Europe' s dcciduous forests. ln the regions of Northwest Spain 
Querrus robur L. is the represcntative of this genus that occupies the greatest geographical arca. In Galicia, in 
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:oddilJCa thh 1'<'' . ther< >r< abo Q P.'" \ tlld 10 a 
Deo{ ~mp In Bol. Q <llb<r L anJ ,.,,.., L 'Th<rc a 

(' rttbra L llld Q paltwn< ~lu<n•hn 
lo addliK.lll 10 Q¡.ono polla!' s trap<'<Uil • po11in t • 

ID~ lht o.: k>gt.:J.I CCJru.(:r\3.U\lD of 'pJm· \\ boJ 1\ '1 ~ 

dut' lo bouer "~-pnog tcmpcr:u~ or fr t duna~ 10 r ~-c:tll ~e ' (J :'\ TO 
UII('CC'Wh:t lO lhe Um~ .rod I.J\ hX. IDJU>lii<."~ Furthcnn.Jrc. lD "'' :un._ ... lh fnnU 
«f\JtD n>lt\t spcc-tes ol amntab tGARC'L~-\IOZO <tal :00:1 

~O'W3dJ.'I·:. 1~ Of 1 grt'3t lffif"\"'lt'Un\.C' ID phcn~~o.ótl ).1UdiC"" t J...00\11 polkft pl'-~..:tl()a tr 

u.1 30 rJca o( tht' qU:tOllt) o( palien l~l the lltt 1'\ J~lt lO produ\. ID W"\i..'T l oot-l.ttt' lhi\ p.anmck't "-lth Wb.nc 
po..'ka t:OOCtntrallon~ regt.stered. That" 3.fC' fe\\ "tudte' f\."'ICU~l.-d a.tk)ut 1'(~' ~U:\. J''U<11 rnxJU.:ll('lft, anJ Y.)ffi( 

o( Lhcrn ap-ee that pmducuon \3Jl -:ta:on.lm~ hl ~ "J'K'C't'.'· ·tlbung hd"~ 1 '~ 10~ and 1 \ 10' p.\(kn 
pa¡n pcrflo.,.o:r( \100RE&WEBBI91.TOR~10<l>ll"<lót 

~ obj«U\CS Olth.J.s. Stud~ iliT lO lOO" thc: polkn flrudU\..'1100 of th ~n m.un <.,}Nt fl k• "~t rfPI.1ll\. 

10 tht i'\onhwhl of pa~n The stud100 spo.:-1 ..-.~ Q¡¡tf(k• rcJftur. ll.lrrnn P.HOJtJltll, >ua ., flfl.-m.. rrrt~' 

'"!otr, Quunu t/<.< and QlU'n·u<fagmt<l A' produ<ttoo prot :ot tht Hll'l..,LGO et al ( IIN<IJ m<lh<>J , .. , t.tl.mF 
tnto sccounl Ten trees have been el ·ted m C30:h SJ'I«It' In c..h OOC' ot the:m has bttn ~N out a pn\Ju..:th.ll1 

~tud) of pollt!n gnuns by :mther. flo..-.er. C.ltltn. rrec- Jnd 3fC3 In thc '-'3'(' ot )u("rnt.\ u~ , and <2"("'(11\ fa~tnt'.l Juc 
10 the spc::ctmcns 3re 100 )oung. 11 has not been omed out r~uC"Ill~tVm1• appc.1nn~ thC' rc ... lltt.· .., f~..\ll ~ 
grams/Utt and polleo gnins/ .ukm rfipt'Ctiv~ly . 

Quar-us rubra. "ilh 697305 pollen gra1ns. has been 1he '~'<"'" '"th lhe h1~he<1 1.lu ~r polkn 
proJucuon by calkin followed by Qutrt"U) pyrl'nmra. QuanJ.\ robur. Qu(·rr·u ... fagml'cl, Qur.-rru\ alt \ and f¡nJll) 
Qut!rruJ .\uMr ..-. 1th 355236 In rel.111on 10 pollen b) trtt producuon ami potlcn by ul.~ ~ter. thc .. pc-¡:rt' th3t tu. .. 
n:ached the highc.M records has boen Quaru.\ robur wnh 43.2 10 10 and .2.::': X 10 rt~pe~.·ti q~l) 
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Mctcorology 11 0 247-257 
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MOORE. PO. & WEBB . JA. (1978). A o lllustrall'd guidc lo Polleu Aoulysis London Hodder & 'oughlon 
TORMO. R.; MUÑOZ. A.: SILVA, l. & GALLAROO. F. (1996). Polleo producttOlt 111 anemoph1lous lttts. 
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Forecasting olive (Olea europaea L.) crop yield based on pollcn emission 
and floral phcnology in Andalusia Region, Spain 
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otJtz:mJng rctiabJc crop oumaumu t\ an 10~reumg neco ... u~ tn arder to achte\(~: an opumised and 
dlecuvc •poaoauc,.... cmo:oL And3Jw.l1 Rc~oo tSpam 1 JS tht larg<>l oh-. ool produccr m !he world In b.Ja 
)tan somc •tUtmpl$ ty,c bcen duoc ID ordcr LO üie pollel1 etni>SIOO cbt.a a.!. an mdtca.tor offnut produclJ.OO 10 \\.1n d 

polli ... l<d pWil> Sc>tTJI ud1t1 ba e bccn camcd 1 1n d1fftren1 oh>e crop nreas ""b prorru mg resu!IS 
¡(¡() 'ZÁU2.-"•II~ERO <J¡L, l'l'l , FOR,ACIARI ct al, 2002 and GALÁ!'. el al., 1n press). In lhc prcscnl wort. 
" anoly>JS ol ll<lral pbcnolog), autoOmc pollcn coocenuauons and metcorologJcal da¡¡¡ has becn performed 10 

k>tklp olnc pnoducua~ forc.::t>ung The fom:a>Ung modcb ha-. bccn <>tablc.bed for !he m:un oh >e crop arcas 
1n C't>nll31 i:IDd Cbtcrn piU1 o( ttK And.lllU1a Repon In dccrea:,mg order of area g1ven O\'er to oli\e crop they are 
Jdn <'6<doba and Granada pro>1nec5. 

rwr Hu·•• volumetnc sporc lt'•P• loc:alcd al !he en y ofCórdoba (37"50'N, 4°45' 11'). Priego de Córdoba 
(37"26' ' · 4•11'W¡, Jdn 06°46' "· 3"41'\\') and Granada (37"11' ' 3'35' \\') ha>e becn runn10g from 1982 10 
Córdoba 1992m GI'3Jlada and 1993•n Pncgo de Córdoba and Jaén. Floral phenological dala ha>e been laken al 
d1ffcrcn1 l.nngnudc and altstude. TouJ ol1\·c fnm production dal3 come from official sources of the tatiSllcal Data 
YcarbcxJk pubh hed b) thc Andalusta Reg10nal Govcmma::nt. Meteorologtca l data were supplied by the Spanish 
\ .. uonal ln\tHUte of Metcorology 

1bac i:t a Oowenng ume lag trom the lowest 10 the highest arcas and from Westcm to Eastem pan of 
the R~gton l~enolog. al data allowed us to deccnmnc whtch part of the pollen curve should be mcludcd in the 
modeb As rega rds 10 the n~teoro logical mnuence in fru it de\·e lopment , Rainf:ll l and Maximum and Minimum 
Temperature du ring spnng and au tu1M v. o-e lhc m(J!)t tmportant meteorological parameters affecting final fru.it 
production, whtch u kc-, place dunng w¡n ter Ncvenheless, !tta.tisti cal ana lyses n:vcaled diffe rcnces among the si tes 
as re,ards lhe t1 mmg and the degrce of mnuence or lhe mcteorological parametcrs 

lnLC:graung acrobiological, fic k:! phcnologJcal and meteorologtcal data is an 1mportan t too! to estímate 
ob ~,;e crop producuoo Tite re liab le. res ul ts confirm the \-ahdJty and accuracy of the worldwidc used Hirs1 
volumetnc Lr3ps as a 1001 for Oll\·e crop yield forecasung m high density oh ve-growing arcas. This would be an 
ll)SCt in enabling farmers and. ovcrall govcrn ment.1l depanment, to improvc plan market econom1 cs and to define a 
corn mon :tgricuhural po licy among Europcan Unron countries. 

FORNA lAR!. M . !' !ERO 1, L., O RLAN!)!, F. & ROMANO, B. 2002. A new approach 10 consider lhe pollen 
vanable in forecaSiing )'IC id models. Economic Bolany 56( 1)' 66-72. 

GALÁN, C., L., V ÁZQ UEZ. H. GARC iA-MOZO & E. DOM fNGUEZ Forecasring olive (Olea europaea) crop 
yield b!bcd on polleo cmtssion. Field Crop Researc.b (en prensa). 

GONZÁ L.EZ- M~'IERO. F.J., CA DAU, P .. MO RALES, J. TOMAS. C. 1998. Forecasti ng ol ive produclion 
based on len consecut ive years of monitori ng airbome pollcn in Andalusta (Southem Spain). Agr Ecosyst 
Environ 69;201 -2 15. 

Acrobiology applied to olive yield forecasting in Italy 

Orlandl , F.; Lanar! D.; Romano, B. & Fornaclari, M. 

Dcpartmcnt of Plant Biology and Agrocnviron menta l Biotechnology, Univcrsi ty of Perugía , 
Borgo XX Gingno 74 - 0612 1 Perugia lla ly. 

Thc main objec ti ve of tlti s study was to invcstigate thc relationships bctwcen pollen em.issíon and fruit 
production in Olea eurupaea L. considcring ftftccn o live monitoring stations located in regions of Southem lta ly 
(Sici ly, Puglia. Ca labria and Campania) which accoun t together for 90% of the tota l olivc oi l ita lian production. 

The c li mate hetcrogcneity among di ffcren t arcas does not a llow us to investigate Lhe phenomena by the 
"technical pooling'' but the gcographical segmentation was oecessary. 

In Lhe past, only thc c lima1ic variables were used in the implcmcntation of swtistica l c rop forccasti ng 
models, whilc successively thc cornplexi1y of thc prob lem induced to consider contemporary traditional sta tistica l 
analyses (agro-me1eoro logical models) wi th more rcccnt methodologies such as thc aerobiological one which, in 
ancmophilous species, may carry out fundamental information on the nowering phenomenon. Sorne multi-year 
Sludics on oli ve and grape ha ve demonstrated that therc is a close relat ionship between thc q uantity of palien 
rcleascd during nowering and fru it produc tion (Fomaciari et a l. 2002; Galan et al. 2003; Pie roni et al. 1998). Many 
effons have becn made lo interpret the pa lien variable in greater dctail by claborating index.es more and more 
cfft cicnt respect to the fi na l production. We considcrcd firs t the summation of the da ily pa lien concemratíons ín 
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polkll aru .. tao peno.! \lpl. lhen lbc: , UJ<:tnl 
... V()~. m 1 m:tnt ·tud}. ~t ha\e uuliztd u opum: 
cfli, <DIIbc: >UU>tJallllOdclhn. for pn.il.tmg ob p 

In tlu> anptn<-aJ SJU.:i) lbc: ruflcn morutooag '"' . o 0011 

1<x1 o'<r a S-~ur pcnoJ ti9<19-::U0:;1 ror !he lift<cu lul' arc, \ 
;~ctcnmnc pollcn relcasc (mean &11~ J"-'>lkn eoo<rntrllUOIU) :and O,.mn~ m tbt ali> grm« Tbc P' 

(' 

ID;> de><lop<d frorn tbt Hus1 rnll<kl 1 "-'f'1bk to tnlcr <rt atrbom maten 1 trom G a '<fll~ raJilb of a. >UI 1 
J\Jn. By kDO'Alng the !bplrataJ \'O)utne o( :ur. \lohh:h IS COfbtJn1, thc' \."or:h:mtr.ltJOO (\Utlo. m t'IC C'\ptc' . C'd 
fr:l howl). dail) or " cclly mlef\al> 

,'\on p3ntmtU1C esurnauons .,._~ u~ tl) ~l"UbiC' tbe poika. LDJc v.tu ~b wa: ltkYt dfio.icnt 10 
<'rlamJDg !he crop producoon 111< bt>.l polkn fil durmg fk''"'nng " re.: •tntdcd l.:w e ·h 1•1""' 1n ¡;. 1 
t:kmll) funcDoo ofthc emptn\21 dJStnbution probab1b~ 1ltc ~b:tet! hnullc \'anAt't ol'utoC\..1 fn-cn lile ltab.ln 
Ccotr:1l Office: of &."''log)', "'!!fe nurumumlm:l\lmum tcmpcr.uu.re J.Dd n1a ... u~\tJcd Jftl(\ 10~} pn1~ trom 
J•IJWU}' 1 unulanihcsJ> da1cs Thc esum>uoo of tht f0r<ea>1 mo.ld "'"' made b) r<>->IN and panel .Jau appro.t.:b 
1'bt' maJO usc:fulness of the panel cbta he_~¡ 10 lh~ poss!bllll)' oí ... J\tng 1"' lin~ of mknnttDn 10 \'f't'b.,. :'lH.-.t 1 
U!Tl(-SC11CS data· the crDSS·:tecuona.l data rdl .. ted m the dtff~nc bel\llccn the fill«'D suuon~ tn tht s.oulh l\J 

tul)'. "'hile the ume senes data refk'Ch!d m the hangcs: \l.lthtn urioo O\l!t lhe liH} an •t'IC'l,i..k~ Suo .. th.:.ll 

r~UJts C\idencc lpo as a blOIOgJ~JJ tndl l•a tor, \\hu.:h Chlr.lCteril 1hc d)n.tmu: Of thr flo"'-tring rh3~. 311\J ~'A 
,,ahdalc mstrument 10 rorecaq oll\ e han-est. The swtu.ticnl anaJ;..,es c-\icknce tht ~.;hma1c \:tnabks hnl..ed tonan 
and miotmum tcmpera ture tn the. summcr penod as th~ lll<.tt c\lrl"Ciated to the biOk"'gi(JI prn."' 

R>RNACIARI, M .. PIERO~I. L., ORL\ 'DI, F., ROMAi'O. B 2001 A no" appmach 10 con 1der 1bc J"->llcn 
\ ariable m forccas tmg yíeld m<Xlels. Economic Botan) ó( 1 )- 66· 71 

GALAN. C., V AZQUEZ. L , GARC IA-MOZO, H . DOMli'GUEZ. E 2003 Foreca>Ung oh'< lOica r•mJ'<•ro 
L) crop ) 1cld b.,sed oo palien emission Ficld rops Rcs('arrh Anrde m pres .. 

GAG:>O , L., OMTOIS, P 1992 Peu1 -on comparcr les r6uha1S de d¡ffcrcnl> 1)1'<' do c>plcurs pol hmques•. 
Grnna 3 1. 125-130. 

ORLANDI. F .. LANAR!. D . P!ERO 1, L , ROM O B & FOR~A lAR!. M 2004 lnsi!Umenl31 lt>l 10 
csurna1e a modeJ 10 thc fore-caM yicld: a non-par.unetri c npph ation 10 Lhe pollen mde,-; m the oulh ltal) 
Annals of Applied Biology ArUclc in prcss. 

P!ERONI, L., FORNAC IARI, M., O RLAN DI, F . ROSSI. A.C . ROMANO, B 1998 Mcthodolog•cal approaohcs 
to futu re yield forecnsts . Procc..'ed ings or the 6tll internaüunal congr ess on aerobiolog) August 31 ~ 
Sep1ember 5, Perugia, ltaly. 

Aoalysis of Olea europaea L. polleo productivity in Jaén (sourthern Spain): 
Historie development and future forecast 

Rulz, L.' ; O faz de la Guardia , C.'; Cano, E.' & Alba, F.' 

1 Departrnenl of Anima l niology, l'lan1 8 10logy and Ecology, Scicncc Facully, 
Universily of Jaén. 23071 - Jaén, Spam. 

1 Department of Borany, Scicncc Faculty. Univcrsi ly of Granada, 1807 1 Granada, Spnin. 

Jaén províncc (south-castem Ibcri an Península) holds thc largcst arca of oll vc trec crop 111 the world lts 
Mcditcrrancan c limatc, optimal for this crop, a long wllh the subs id1 ary policy o( thc Europe;an Un ion ha ve allowed 
a spectaculnr incrcase of thc surfacc dcvoted to this crop, especia ll y during thc nincti es Thcsc facto~ nowada~ 

result in an cult iva ted area larger 1han 553 000 hcc tarcs, which represcnts 22% of the province surface nnd more 
than 90% of the tota l cultivated arca . Ten years of continua! nerobiological moni toring ( 1994-2003), according to 
the Hi rs l melhodology and the samplcs ana lyses prolocols adopled by lhe Spanish Nctwork of Aerob1ology. ha ve 
madc clcar thm every spríng the inhabi tants of thi s provi nce are cxposed 10 ao cxtrcmely high amount of nirbome 
polleo bclonging to Olea europaea L .. At prcsent , it is poss ib lc that a1 a worldwidc scnlc thcse may be the highcst 
concentrations of polleo having a notable al lcrgenic aclivity. 

The acrob iological control in the atmosphere of Jnén has revea led 1hat during thc Olea europaea main 
pollinalion period the da ily po lleo conccntrations easily reach 5 000 grJinslm1

. In thc last fi ve years this numbcr 
has been frcqucntly overcomc to such :m ex tent thatlcvels of more than 1 O 000 grain)!m1 ha ve becn sporadica lly 
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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 

Kawashima , S.1
; Fujlta, T.2

; Matsuo, K. 1
; Shlbaike, H. 1

; Du, M. 1¡ 
lnoue, S.' & Yonemura, S.' 

1 Nauonal lnslinue for Agro--Envnonrnental Sciences 305·8604 Tsukuba (Japan). 
' Y amolo Engincenng Company Ltd. 238-0013 Yokosuka (Jopan) 

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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1bc OUOlS of !he - pollea f7&l from lhc <tXII lea m<liUIOr 
fl'&l"' from 1 Durtwn ;;unpla llul "1' '<f ~ aJ <111 l !be 

«11 lh< <OUnl> uom <he pollrn moauor ( br~ m e d lhc Durtwn 
rol bct .. ccn lhc coonlS irom lhe 1ca IDUlUIOr ,,.n •• < 1 :md 
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The ck:J:b.H) dttruse afta tht ~Xll until mghtUinC' IS gradual, Lllbou~ lhe t.ietbll~ m~o."Te.1' afea wm 1 .. GJdm 
A lar~ Jmount of palien 1s (rruttcd ""hen tM au temperu~utt ris.o npiJI) 
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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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