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SUMMARY: This paper prescnts rc:sulrs corresponding 10 l'lmungo pol lcn cmm1s m thc 
air at 16 sites in Spain during diffcl'cnt sampli ng rcrioch ovt:r lln.: la::.t 3 w 7 years. 
lnformallon tm quanltUilivc uspccts. such as Wtr. l pollcn co unts :tnd average d3il)• 
conce:nua.tjoos, as wel l as (In thc cl1;u,1ctcristics of tbe maio po!Jcn SC3Son (MilS). c-naOicd 
the :~uthors 10 gain a beuer under.s tandinc of thc &cogr:!phic and st:ot~on:& l va..ri;.~bJiny of 
Plamnso polleo in Spa!n PIIJJII(IgO polleo IS prcseot in rhe a ir tn Spain from \l.,rch lO 
October: ll~e ?Criod from Apri l lo July prc:sc11ts lhe hight:sl concentr3 ltOns. which rardy 
ucced 50 g/m1. Milaga prcsc: n! cd the highest average :mnua! \':tlues. :md Gr;m<aJ.J lhe 
10\\'CSI. lntcrannual vari:uions for liJe samc snc: "-CIC some-linlcs signifiC.ill 11, and m111imum 
;umual va lues appeilred lO coincide will1 periods of StYere drought. In pcncra l. r tnnla!D 
pollen is more prc:scnl in the a ir of tt:e SOüthcrn h.ill lf of the Pcnmsul3. whcrc thc f\.1 PS 
sta.rts cJrl ier and is shoncr. At lhc sites in Galicia and Cata ~u ñ.:i. t lu.· Mf'S :,Hu t:, late• (in 
April or Mc.y) :md lasts longcr (~rltil Sc¡JU:mber or Ocrobcr). 
KEY WOROS: airbome polle11 , Plmungo, Spain, intCr3 niHial v:-~riabi lity. gcographlcal 
v.a ri:lbilily. 

RESUMEN: Recogemos: eu este artfclJIO los resull:~das oblef!idos sobre el polen aunosrén· 
co de Plnntag(J tn 16 localidades cspanolas. p:ua un pcnodo de muC'Strco qt~e varía c:nuc 
los ucs y siete ill timos años. La inrormac•OO obtc:nid l sobre a.sr-.-:c'os cuanli t:IH\ O~. como 
)Un polen toW. coucenuaci Dr1ts medias di:Hias. c~c - y l~s c:.raclcrístie:u dtl periodo de 
poliniución princi~J (PPI)). MJ~ ha pcrmiúdo coaoctr mejor la \'2Uatnlidad geográfica y 
estacional del conlentdo atmosférico Ce polen dt" Planla$0 en nutst1o pais El polen de 
l'ftmutgo cslá pr~scnte en 13 atmós(era de Éspana de marzo a octubre. siendo el periodo de 
abril a julio cua r-.do se registran l;n m3yorcs concentraciones. que r.u·3mcntc supcrmn los 50 
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glm3• Mál;~ga es la ciudad con Ya lores medi os :1nualcs maycrcs, y Granad<~ lil que registra los 
\'íl lorcs m:1.s h:.jos. l-1s variaciones intcranualcs ¡JarJ una mism:'l localidad , son ct\ ocasiones 
muy noublcs y los valores anuttlcs mínimos parecen coincidir con periodos de ucusac.lu 
scquh .. l::n general el polen de P!amngD tie ne ma}'Or incidencia atmosférica en las locnli ­
dadcs de la mitad sur peninsular, " el ¡•pp se inicia antes v es más cor1o, en estas últimas. 
En las l oc~lidadcs de Galicin y Óualuiia el PPP se inici; mis larde. abril o mayo, y se 
prolonga durante m;Ís tiempo. h;n:l:\ sertiembre u octubre. 
PALABRAS CLAVE: polen atmosrérico. Plomoso. Espafia. v<~nabi l idad inter:wn<"t l, w\ria­
bilidad geográfica. 

JNTRODUCfiON 

Pla111a.~o (SPIEKSMA i!l al., 1993) 
pollen is one or the most importam pollen 
types in Europc ami is always described as 
~ llergenic. T he aforemeniioned authors state 
that it is present in the air simult:lneously 
with Gramincae in almost al! ofEurope in May. 
June, July and Augus1. 

Allergic sensitization to PI amago pollen 
is fairly cornmon. l t was lirst reponed by 
BERNTON (1925} and there is a relativcly 
largc bibliography available onthe subject; 
jusi in Europe, numcrous rcscarchers have 
carried out swdtes on this pollen rype, in­
cludingBOUSQUET el al. (1984). C.HARPIN 
el al. (1962), D'AMATO & LOBEFALO 
(1989), DUC.HATNE & SPAPEN ( 1961), 
MERREITe1al. ( 1980).SERAFIN1(1957)and 
WATSON & CONSTABLE ( 199 1). These 
authors reporl that betwcen 3%-36% of 
patients are allergic lo Planlago, most being 
polysensitized and, thererore. also allergic 10 

the poli en of other plants. mainly Gramineae. 

In Spain. the first authors to describe 
P/(!lllago pollcn as allergenic were IZCO et 
al. ( 1972), SÁENZ DERIVAS ( 1978) and 
SUBIZA.tvLI\RTÍN e1al. (1986). SUBlZAc1 
al. (1995) re ported an average airborne 
Pla11togo palien cuunt in Madrid of 3.6%, 
w\1h,nnc:i ti\:P. d• i rt tPc:t~ '"'f c;¡_·v·;. fn P l'lf'qrwr 

palien, 32% lo P. lanceoltua and 55% to P. 
/agopr~s and/or P. lal!ceolala. Furtherrnore, 
GARCÍA GONZÁLEZ (1995) in Málaga 
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reponed that 8% of patienls were allergic lo 
P. lmrcela:a. Recently, severa! articles ha ve 
yielded clinical results frorn tests carried out 
in severa! Spanish citie.<, with scnsiLilation 
percentages varying between 15% for M:ílaga 
(TORRECILLAS el al., 1998) and 78.24% for 
Tolcdo(MORALDE GREGORIOeial..l998). 

Despite these scnsitization figures, 
which are very high in sorne cases, most 
authors agree that it is difficult to evaluate 
!he truc importanceof Planla.~o in polynosis 
syrnptoms due to thc low nttc or !110110 · 

sensitized patiems and the fact thal !hose 
allergic to P/antago are usua l! y al so allergic 
to Grnmineae and other airborne palien types 
atlhc sarne Lime of tite year. 

The abundan! litcraturo availablc on the 
composition of the pollen spectrum in the air 
of Spanish cities shows thal Plamago pollen 
is prcscnt in al! of them. albeit in varying 
amoums and gcncmlly ncvcr more than 10'11-. 
However. !he only aerobiological studics of 
Plamago pollen have been those by SILVA e1 
al. (1996) inBadajoz andRECIOclal. (1997)in 
Málaga. Two comparative studies have been 
published by BELMONTE & ROURE (1991) 
and GONZ.Á.LEZ MINERO er (t/. (1998) at 
severa! sites and on severa! palien types, 
including Planlago. Tite authors therefore 
hopc thal this study, which focuscs on fairly 
l!l(!'.., !'ln-i rflnrl'~l"\ l '!. tiw• nnmhr-r t"'f ~n~nit:h 

sitcs, providcs uscful additional information 
on the geographical :md seasonal variability 
of airborne Plan lago poli en in Spain. 
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The genus Plmuago. the mo'l impor­
tan! in the fami ly Plamagi naceae. is 
rcprcsc111ed in lberian llora by nround 30 
specics of hcrbaceous. annual or perennial 
plants, hcmicryptophytcs and, albcit more 
rarely. chamneophytes or bushcs. Thc numcr­
ous small Jlowers, generally regular and 
hcrmaphroditc. tetrameric and with charac­
teristic stamcns comprising Jarge fil aments 
and exsened anthers, are groupcd in tcrmi· 
nal bracteate spikes or heads They are 
protogynous with secondarily anemo­
philous and, in sorne cases, entomophilous 
pollination. Except for species of aquatic, 
sali ne or high mountain hnbitats. the 
rcmaindcrare ruderal and are found on arable 
land, and common Lo grasslands, roadsidcs. 
abandoned cultl\·ated ficlds, trnnsi tcd arcas 
and urban environmems. The most common 
caulcsccnl species (''plantains'') on thc 
Jberian Peninsula are: 

Plalllago mnjor L., throughoul the 
Penittsula, but morecommon in the North; it 
i' mainly found in relatively damp areas, 
parl icularly on limcstone, clay nnd slightly 
nitrophJious soils. lt nowcrs from May 10 

September. 

Pla11tago coronopus L., annual, and 
occa>ionally biannual or perenmal. very 
common throughout Spai n on dry Jand. 
uncultivated Jand, roadsides, (;()asta! sandy 
areas; edaphically indifferent. it prcfcrs sandy 
soils and forms part of very diverse plant 
commumtics. lt nowct1i from February to June. 

!'/amago media L., fuurtd throughout 
virtually the whole of Spain, it ¡sedaphically 
indifferenl and montane, mainly found in dry 
grasslands and along roadsides. lt nowers 
from M ay to AugusL 

Plamago /anceolnw L. throughout the 
Peninsula, from sea leve) to high alt itudes; il 
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can be found in meadows wHh variJble 
humidity, grasslands. extcns1ve sandj• arc:u.. 
roadsides, etc .. and fonns pa11 of ver y di' erse 
communities. lt flowcrs from i\pn l to June. 

Plamago lngopus L., throughoul Spain 
and Pla111ago alhicnns L. in thc Medite­
rrancan region: thcse are spectcs of dry :tnd 
sandy soils, the Ja ucr prefcrring basic 
substratcs. Thcy Jlowcr from M:trch 10 July. 

Among thc caulcsccnl ~pccics. thc most 
widcly distribmed are thc annual spccies 
Pltuuago arenaría Waldst. & Kit. and 
1'/antago afra L. (' 'zaragatona'') and the 
perennial spccic P/amago >empervirens 
Crantz, ruderal plants and plants growing on 
dry-soil arableor cultivJted land , flowcring 
from March 10 July. 

The morphology of genus Pla1110go 
IJOIIen suggcsts thm 11 1s stcnopalynous 
(UBERA eral .. 1988); liS pollen ts sphcrical, 
secondarily apelar, small- or medium-sized 
(D = 19-35 ~m), pantoporate. with 5-16 sim­
plc operculate por.:s(D porc =3-5 ~m). which 
are somelimes surroundcd by a 2-2.5 ¡.¡m ring 
or annulus tCLARKE &JONES, 1980). The 
surface is gcnerally scabrate or verrucate. 
Thc main diffcrcnc<!l> at lo)lCCtCS le\'cl are sizc. 
greater or lesser number of porc.\. prescnce 
or absence oi ring. and the extemal rclicf of 
theex inc. 

MATEIUALAND I\'lETIIODS 

Data werc obtaincd from 16 Spanish 
ci tics and towns in Galtcia (Sant iago, Vigo, 
Orensc), C:tlaluñ:t (Barcelona. Gerona, Lérida, 
Tarragona), León, Madrid and Andalusia 
(Jaén, Córdoba. Priego, Granada, M:ílaga, 
Estepona, Antequcra}. Thc main characte­
ristics of eJch stauon and 1hc varying num­
ber of sampling years are shown in Table L 
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For pollen collection. a ll st~tions tosed 
1-IirsHype spore trnps placed between 15 and 
30m above the ground. Thc mcthodology 
used for sample collcction and analysis was 
in all cases that rccommendcd by the Spnn ish 
Acrohiolo¡:y Network (REi\) (DOM[NGUEZ 
eral .. 1991). 

In nccordance with RECIO el al. ( 1997). 
the MPS was first dctcrmincd grnphically, 
represcnting thc accumul~ted percentage 
curve for J'lnmago pollen from January 1 
(PATI-W~ANE, 197 5). The M PS corresponds 
10 the period betwccn thc points of inOexion 
of the rcsulting ~igmoid curve. The authors 
wcrc therefore able 10 verify that the points 
ofinnexion were very closc to thc initial 2.5% 
and 97,5%; as a rcsult, the Jl.fPS was consid­
cred lo be the period in which 95'7o was takcn, 
climinating the ini ti~l and fi nal2,5%. 

RESULTS 

Thc main quanlitative data, annual 
tot:lis, maximum concentrations, number of 
days with conccntrations above 20 grainslm' 
and main characteristics of the main palien 
scason (MPS) for all study years and sites 
are shown in Table 2, which also includcs 
the average values of the parameters fur c:1ch 
site. except i\ntequcra. which was only 
sampled for onc ycar. Towl annual/'/amago 
poli en counls varied betwcen the maximum 
of 3.211 palien grains recorded in Málaga in 
1996 and the minimum of 85 JX>llcn grains 
obtained in Granada in 1995; mterannual 
variations forcach si te are shown in Table 2. 
lt 1s surpnsmg to note that in León, Madrid 
and allthe sou1hern si tes (Córdoba, Priego. 
Granada, Málaga ancl Eslcpona), the lowest 
P/aJJW8a pollcn count was recorded in 1995, 

Sil u Cro~:,ru¡1hk coordh•:llts Allilucl c Rlod lm:u lcbclt Envlronmtnt \'carss:m•¡Jil•LI ~·ot)cars 

SanU:IJtO .. rr !J'N. s- 32'W 2i0 EUCIIC Lrb;art 199}.93 

' 'lgo -12" IJ 'N,&-.lJ'\V 50 Elllh ~11>" 199Hi 

ÜI'CII~~ J~2 1 ':-./ , 7"S l'W 1.'!0 ~1Dnu Ul1.1.m 1 ~JJ.9i 

U."'rtdon."l -u• ~.a ·:.:. r 09'W 90 Ml>tPI Urbon 19')1.98 

Ce ron:• .u• SJ'\J, ? ..S6'W 125 \IOms Urt>on 1996-98 

l iirid:l " 1"37X0'3S'W W2 )IOms Rurolll.ub;tn 19\l(¡.l)8 

Thrracon.1 -li • 071\'.l. IS'W 411 MOrr,¡ Llr'un 19%-98 

L<ón .f!' J.J'N, s-JS'W 830 Ml)sm Rur~rbxa 1m-98 

Maddcl .ur 27'N, J• 4S 'W GOO MDnu UrbJn 199)·98 

jll~n 3~..&6'N.r47'W 5b0 MOms Rur.ü/u•bl 19')6-98 

Córdoba Jr SO'N, J"' JY W 1!3 ~IOir.'l LigM\;r:al 1992·98 

Priego 37'"26'N, .J•J I"\V GSO MIJIIIS Rurnl 199• -98 

Gr:mntla 3'7" 11 "N.J• JS'\\! !J'~S MOms UrtnM'urol 1992-~ 

Málaga J6".!7'N . .f" 19·w ~IDtm Urbilfto\'ur.;.l l?!ll-91 

Eslcpon.1 3C,"2S"N,S9"\V MDun Rurall\lrb:ul 19!15-91 

Anlt't(UCfil 3T' 02'N . .t• 33"\V 577 MD1m Rw~ 1998 

TABLE 1. Main characterislics of each s1ation and sampl.ng period. Pnytogeography and bioc'imalic 
bell (RIVAS-MARTÍNEZ. 1967): Eurosiberian reglen (EU): · eucoline (euc): lhermocollne (lh): 
Mediterranean reglen (MD): Supra-Medilerranean (sp): - Meso-Maditerranoan (ms):· Thermo· 
Mediterranean (tm). 
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in mnrked contrast to thc rcst of the period 
and clearly rcflecring the effects of the severe 
drought. 

Plnmago polleo is usua\ly prcscnt in 
thc air of all the study si tes from March 10 

October. Figure 1 shows average daily pollen 
concentrations for each REA site in the 
study period. 

DISCUSSION 

The tota l Plantago polleo counts 
obwined hcre are similar 10 those reported 
in recen! years for other Spanish cities. such 
as Huelva and Sevilla (GONZÁLEZ MINE­
RO eral. 1998). Zaragoza (BERMEJO eraL, 
1998 a, b). Badajoz (SILVA et al .. 199Sa, b) 
and Mérida (MORENO et al., 199Sa. b). The 
highest average was recorded in Jaén, 
fo\lowcd by ~álaga and Madrid, whilc thc 
Jow~s t averages corresponded to Granada 
and Barcelona. The relative abundance of 
1'/ama¡;o polleo in the atr 10 Málaga was 
previously reported by RECIO eral. ( 1997). 
::-lcvcrthelcss, thecounts for Málaga are wcll 
bclow thc 8.207 and 8.841 polleo grains 
recorded in C~ceresbyTAV!RA et al. (1998a. 
b) in 1996 and 1997. respectively. 

Average total polleo counts at cach si te 
drC highcr in thc southcrn half of thc 
Península, including Madrid. than 10 the 
North. This would therefore suggest that the 
atmospheric incidence of Plantugo pollen 
is grcater in ~1c Sou~1. Howcvcr, GONZÁLEZ 
MINERO etal. (1998) reponed that Plamago 
polleo concentraúons were higher in t\tlantic 
areas than in Mediterranean ones. In terms 
of~tis polleo lype, in addition to thc intluence 
of clirnatic factors that havc yct to be mca­
surcd usmg a broad cnough rnngc of .;itcs 
and sampling years, it may be important to 
bear in mind the in tluence of other factors. 
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such as thc rural or urban cnvironments of 
cach stauon 

Providcd that more than fivc yca.rs' data 
are availablc. it is clcar that thcrc nre fa it ly 
significunl variations in lcrms of annual 
counts at the samc ~ta tion . Málaga, for 
cxample. prcsented c~trcme val u es of 399 tn 

1995 and 3.21 1 in 1997. Santiago. Barcelona. 
Madrid and Córdoba abo prc;cmcd signi­
fican! inlcrannual varialions, albeit less than 
those in Málaga. There was no coincidence 
in theyears in " hich maximum and mimimorn 
valucs werc rccmdcd al thc diffc rcnt ¡.itcs. 
except in León and Madrid and in Andalusia 
(Córdoba. Priego. Granada, M:\ laga and 
Estepona), where mínimum values were 
recorded in 1995. 11 is unpmlant torcrncmbcr 
that 1995 was a \'cry dry ycar anrt that Plan­
lago pollen comes from herb.1ccous plams. 
the growth of which appcars to be strongl) 
infl uenced by accumulated rainfall in the 
thr.:e months prior 10 pollination (RECIO el 

n/ .. 1997). 

Plama¡;o palien is prcscm m the air from 
March to September 111 thc southcrn half of 
the Península a.nd lrom April to Oc10ber in 
the ::-lorth. Thc uuratiun of thc MPS was 198 
days for Sanliago m 1996 and 58 for Jaén in 
1995. Averageduration> varied between 174 
days for Tarr.lgona and Si for Priego. Table 2 
shows that the l\IIPS was generully shorter 
at thc Aodn (u,ian ~i t c.s and that its duration 
in crea sed funher Nonh. The Catalan stations 
(Barcelona. Gerona. Léridn und Tarragona) 
prcscnted a longcr MPS. 

Th~rc are a1so import:llll gcographical 
differences in terms of the MPS start dates, 
whtch, jusi as in the case of peak days and 
total duration. may clcarly be rclated to the 
phytogeogrnphical characteristics of each 
station. Thc MPS bcgins in March at the 
Mediterranean sites belongi ng to the 
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Ycar ¡\nnual ~1PS {95 ~f,) l'r:•k n>10 Total Slnrt dny 11cakday End day Oura1lon or season ,.ulue 

JC)9.J 1144 06·M•y 1 1-I. Jul 19-S<p. 1)1 ll 10 
1<9.S 936 ll·Apr. 0-l-J·~n. n-sep. 151 25 J 

S:tnliagD 1996 '136 IJ ·Apr. 07-J~ 29-0=t. 198 9 o 
19')7 12)() I!·AI'If'. 27 h!l. 21·Scp. 168 .1() 1! 
199S 1298 11-\by. 10-lu.'l. 11-A¡;o 112 !O 12 

9!16 26-t\pr. JO-Jua.. 2.l·Scp. 150 JJ 9 

1993 591 :O·Apr. 20-Jun 01·Scp. lJ I 19 o 
1994 564 17-Mar. 08-Jun. 06-Sc¡). 16J IJ o 

Orcnse 1995 l -14 07-Apr. 10-Jun lHcp. 162 21 1 
19% 5)4 19-Apr. 2.!-Jul. 11-Se¡•. 1.16 20 1 
1991 656 28 \ lar, 02-~t.y. 16.Sep. lll 11 o 
19'18 514 27-~hr. 19· MJ)'. OJ.Scp. l6S 19 o 

602 06- \pr. 09-Jun. 11-&p. l~ 19 o 
1995 U02 ll ·Apr. Ol-A"' Ol·Sq. 1.&2 •l 19 
1996 l ln l J7-Apr. 31- \ lav. 01·Sc~. 1).1 61 11 

l 'lgo 1997 SJO :!8-M r, 0 1 -.\t.~. JO.Scp 181 ll J 
1 9~8 14l 1 05·M•y. 24-,\ta;.. lJ·A~o. 112 JJ 18 

119 1 l~ ·i\ pr. 06-Jun. 08~cp. lJJ 45 ll 

199-l '261 OJ·Apr. 01 -Jun. l i·A¡o. 150 19 o 
1995 :7! 09·Apr. 2j.Ju). 01.Scp. 152 l) o 
19% su l 2·Ap-. 1 9-~by. 11-&r I S~ :!6 2 

Bart't'kln:1 1997 6!2 06·Apr. l1·1ul. 19-S<r. 167 ll o 
1$98 37J O.S·Apr. 11-Jun. 15.()ct 19' ll o 

4 12 07·Attr. 15·J ... 11&p. 16.1 17 o 
19?6 857 l2·Apr. Z6·Mu)'. li .Qcl. 101 ;o 1 

Grrcm:\ 1997 1215 I S·M:~r. 16-Jui. '22·Sr:p. 192 J8 9 
1998 SS9 G3·Apr. 16-Mn}'. Ol·Scp. ll6 27 ! 

S&J JJ.J\I:•r. 09.Jun. 2.1-sto. 150 .15 6 
19'lG 9SJ 17 -~\tiC' 26-~iil.). 21-Sql. l6J !5 6 

U rida 1!)')7 6., 02·Apr. 27·M .. ) 15.Qc:L 197 l! 9 
1993 1-131 12-t\¡v =:3-~b; Ol·Scp. ll5 w 11 

1012 l.&·Apr. 26-~lay. ! l·Scp. 16S J.l ll 

1996 333 08·;\pt. 11-May OJ-Or1. liKl J8 l! 
'l'~•rnl!,.'tln:.l 1997 TI6 01 -A¡~. OG-~Ia}. (J.t Q:;!. 187 ] 6 l 

1998 SS9 03·;\ pt. Hi·MJy. Ol·Scp. 156 ! 1 l 
70G 0 ~·!\ ¡1 r. 1'!-~ 1:1)'. 25-S('p. 17J 31 6 

l99J 849 30-Apr. 08- Jun. :2-A;o. liS " 12 
1995 SSI 13-A¡lr, 22-~lay. 06-S,p. lll ll o 

León 1996 921 16-Apr. :!O·Ab li·S,p. IJ9 ~ l! 
!997 .S86 06-Apr. ()9.Jun. 28-Jun SJ J I 6 
19'18 980 19·Apr. 20·Jun. ~1-t\u¡. 1lS J6 9 

779 11-Apr. 2'J -~ Iay. 20·A ... 126 3ó 8 

l99l IJJS 11-Ap:r. 0 -t-:\lay. I I ·JJI. 92 69 21 
l99J 1263 31-M .tr. 3 1 -~by. Jo.r.ll. 12::! n 18 

Madrid 1995 J69 09-A¡ ... 21-M:ay. 07·S<p. 1n 19 o 
19% l20S 16·Apr. 29-May. JJ.Jul. 101 79 17 
1997 17JO ll·Apr. Q.a-:\by. II·AII!;.. 121 116 !1 
! •)1)8 2~ 13 1J·AJ1'. '26-A¡• . 28-Jul 106 70 J8 

1-13J 11-¡\ ¡tr. 20-~1:1!. 0-'·AUC. 11i 71 l! 

1996 1 :!>!:! li·Apr. 0 1 -~.bv oJ.Juo. lS 100 JJ 
Jaén 1997 :!3(13 20-Mar. ll·Ap;. lO· Jul. lll 75 J9 

1998 1 2628 ll·r.t :U. 26-Apr. OJ-Jul 
1 

IOJ 
1 

!SJ .16 
U ::S 29-~l:l r. 25-Apr. 27-Jun. 9l 1Ul 46 

TABLE 2. Annual 1o1al ol aírborne Plen/sgo palien, number of days wílh concent1alíons over 20 glm' 
(>20), and maín characlaristics of tho "Maín Pollen Season' (MPS). 
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thermo-Meditcrrancan and lower Mcso­
Mcditcrrancan btoclimatic bclts , and 
gradually occurs later in April at 1he mtddle 
and upper Meso-Medi1crrancan and Supra­
Mediterrancan ;tations. At 1he Euro-Sibcrian 
si tes of Santiago and Vigo. MPS su1r1 dates 
corresponded 10 lhe sceond fonnight of April 
and 1he firs1 two weeks of M ay and presentcd 
grc¡¡ter in1crannual differences (39 days m 
Vigo and 30m Santiago). 

A<mbtology of 1'/"'uago in Spetill 

Extrcmedaliy values "ere G pollen ~rnin~ 
m Granada in 1995 and 184 in Ja~n m 199 . 
Only on 1wo othaoccasion~ did 1his exceed 
100 grainslm1: 116in Madrid in 1997 and 142 
in Málaga in 1996. A1•crugc max imum 
concentrat1o m. abo1·e 50 g raill>lm ' werc only 
rccorded in Madrid. Jaén. Córdoba. Priego 
and Málaga. In Or.::nse, Barcelona and Gra­
nada. dmly concentra1ions wcrc \cry low, 
only excccding 20 grain>flll> on a fcw occa-

Ycar Annual ~11'S(!J5 c;"") Pt:ak 1 n>20 
Tol>t Stwrt dar l'"k doy l:nd d:w Ournllnn or ~r:~o;o n 'aluc 1 

1992 IIJS 22-Mar. 01 -~IJ) ¡') .Jul. 12t gg tJ 
t'I9J 9 11 : 9-Mar. 3 . -Ml) ll-Jut. 111 31 1} 

1~ 152 '21-Mar. 09-.lrr. :6-JJn 9S .5:: 8 
t:6nklba 1'195 l1l li-Mar. 19-\by. :!7-Aug 16! 9 o 

1996 ~ 516 OJ·Ap;. ~6-~b)'. •10-Jun ~ 93 ~9 
1997 1(.0.\ 15-lll¡¡r. IS-Jun. ~O-Jun. 103 ~ 1 Z9 
1998 1317 11 -M~r. 29-AJlr. ~-Aug. IJI 11 22 

1071 12-;\l:'lr. 15-MII . 19-Jul. 120 60 16 

199-1 9-ll 'lH•I~r. 10-M:a~. 17 -Jun. SS 
1 

81 15 
19'15 l8J IHilr. I S-~b•. ()1-Jul. 109 15 o 

~J~á:t~ 1996 908 C ·Afr. ~3-M:.;. 13-Jun. 67 n IJ 
19}) 9l6 22-t-.!Jr. 02-M;ay 22-Jun. 93 53 16 
1998 592 :!ll·M". 26·~1"· OJ·Jun. 76 37 7 

7.16 2.1-Mn r. li-Ma''· IS-.J un. S7 52 10 

1992 634 07-t\p lO· Al"· OI·Aug. 118 26 5 
199l >'1 lO-~br. 16-M:~y. 07•¡\Ug 1)1 IJ o 
199! JOS :!0-.\b r. IO.AJll. 07-J.JI. 110 21 2 

Granada 1995 SS 1.8-.\br. :!0-'"' 1.1-JJI. 119 6 o 
1996 ~os 08·AI" ~6-Mll)'. 13-Jun. 67 10 2 
1997 ~s.: 21-~13r. 14-M.u. 0~-Ju l. 110 '22 1 
l998 382 23-M:tr. '22-MJ)' 17-Juu 87 17 o 

.!18 29-Mar. JO·Apr. 1:!-.lul. 106 20 1 

1'192 1102 23-M:u. ll·Ap;. 26-Jul. 121 56 n 
1'19) 1518 '!O-Mar. !Hb¡ JC.Jul. 105 6~ :!.: 
1'19J 16S6 :0-M:.r. 07-¡\p· ':!).Jun. 96 ?S 2, 

Málos• ICXI5 399 16-M:~r. :o-Arr. ~~ -Jun. 10 1 24 1 
1996 llll ~ 1 -M:u. tJ-,\pr. OJ-Ju l. 9.1 142 50 
1991 2J8S 17-Mlr. ().1-,\l.ty. 06 -Ju l. 11~ 8) 5 ~ 

1'198 1907 25 ·Mar. 26·A¡:r. 29-Jul. 97 n J7 
17+1 2J.\J:lr. :!J-Apr. OS-Jul. lOS 78 Z9 

1'195 319 20·M~r. ~-MJr. 06-Jul. 109 12 o 
F...s1(1>0na 1996 l :!lll OS·Ap:. 02-Jul. 01-Jul. ~ 1 10 ~J 

1997 965 20-M:u. J ().~fay. D9-Jul. 112 16 9 
829 27-~lar. Ol-~la ·. Oj·.ful. ID4 J9 10 

Antcquer:t 1998 1-109 U·r\pr. 12-),m. JJ.Jul 91 69 !7 

TABLE 2 (Cont.). Anoual 1otal ol at•bo·ne PlantJJgo pollen, numbor ol days wilh concenlralions over 
20 glm' (>20), and main characteris:ics ol the "Main Pollen Soasen' (MPS). 
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sions. Only at sites where annual values 
exc..:cdcd nr approachcd 1.000 poli en grains 
dtd average daily concentrntions exceed 20 
grainslm' on a relativcly high numberof days. 

The graphs illustrat ing average daily 
pollen concentrations Figure 1 reveal a long 
pollination season with significant fiuctu­
alions m d:lily concentrntions. 

).1¡· ...... '-1'!" ,., hl ....., $cfl O..t 

......... 

~.·::1;~~ : ""~'''"''"' 

a • o/ 
A.. Ser <k• ,....... 

~,.]L_ __ ~~~~~~~-----·-·~~----¡1~~-·-- .. ~. 

p.:ln.'m' 

"'1 Gcrll!'l;tfiWAII} 

~ J_..J,..___,.,~=;::¡L-w-=--.;.:::IIJ._ ... ......__ _____ _ 
Ap .... 

CONCLUSIONS 

Planrago pollen is prcscnt in thc a ir in 
Spain from March toSeptember, thehighest 
conccntrations being rccordcd in April, May 
and Junc. 

Sites in the southern half of Spai n 
presented highcr average Plamago pollcn 

M• Al' ~~~~ 

f'(<lo'n' 

"'1 llri.Y ~I,..wi.'J~ 

:~~ 

FIGURE 1. Average daily pollon concentrations for each REA site during lhe study period. 
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counts than thosc in thc Nonh. Only in San­
tiago, \f¡go. Lénda, Madrid, Jaén, Córdoba, 
:vl;ílaga and Esteponu did the annual pollcn 
count exccoo 1.000. As regards the incidcncc 
of Plamago pollen at each si te. thc authors 
consider that the trap wrroundings are more 
important than factors such as latitudc. 

,..eh>. 

¡¡ 
,. ~!..¡ 

,.,... 
"] ,,. 

..¿ .. .. , 
....... 

.,1 

.J. 

lO 

... 
'" MI~ .. .. ,,, 

pJIJ."fr.\' 

,, 

'" ~·., 

r-~ntm' ., 

)l 

" 
, .• ,, 

'"' 
FIGUR E 11Cont. ). Average daily pollen 
concentrations for oach REA site durlng !he 
sludy perlad. 
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Aetobiolog1• of Pla11tn~" 111 Spm11 

Average d.11ly concentrations of o ver 20 
grainslm' wcrc r"cordcd over a pcnod of 
more thun ten days ' " Vigo, ll:ladrid, Jaén, 
Córdoba. Priego, Málaga and E~tepona . In 
Orensc, Barcelona and Granada c.:onccn­
trauon> of ovcr 20 grains/m' wcr.: ~c ldom 
reached. 

Thc ma in pollcn season stnrts earlicr. 
and is shorter, in thc Andalusian ~ tntiom. 
The pollcn scason at ~tation' 1n C'atalunya 
and Galicia lx:g;lll latcr, la>ted longer and d1d 
not end un1il Scptcmbcr or e'cn Octobcr. 
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