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SU~!MARY: This p:apcr cnmincs thc inc1dcnc ~: of Cos"nrbra poltcn 31 runc sa:flpli r1g 
st:nions widcly dblributt!tl thUJughout Sp:~in. Thc year5 to which thc counb rcfcr d irrer 
bet\\ecn St.1lions, ahhough aU ral l within thc pcriod 199l ·l998 Thc 1n:1in pollcn ~C:l.SOn 
was ma inly dctecled du rí ng lil.I C sumrncr nnd :aulllnm, highr! r pcaks hcing rccorded in 
Octobcr or l:!lc Scptcmbcr, In thc ycnh s¡uJi cd, lhc highcst conccrHr:uions wcn: rccord~d 
in Málaga. Antequcra and Gra nada, nll loc:ued in eastc rn r\mlalu:,í n. In ~cncral, peaks 
normally occmred on sunny cllys :~ f1 cr thc firsl autumn rains. 
KI!Y WORD: Aeropalynclogy. cn\'lronmcntal innuence, r:ti nnow. atrnosphc:rc. Cn.warina. 

RESUMEN: En el prescnle tnbajo. se ruhz:t un estUdio J t la inchlrncia del polen de 
Ca.r~Aarina en 9 eS13tiOCI.!S d~ mutHrco ~mpli~mcn tc ¡Jjo;l rihuid:.~ por Lod:t la &cografí.:J 
cspaftola. Los años a Jos t¡uc se refi~r e drcho tsl lldio \':lrÍ3n de un:.s Jocah dou.lc:t 3 ulras , 
qut"dando en cu.Jk¡uier caso com¡MeOCidM t:l d periodo 1991 ·1 998 El ¡>e1iUllo dl! polin:-tcióa 
pri ncip:~. l tiene !usar. en la :umósrcra de l:a5 dr rcrcntc~ lo~a l id:.ul:s , a tintrlts c::lc "cratlo y 
dura rm: el otoñt.J, dclctl~ndo!tc los pi::c.i de m.i:l.:iml concentración d LHarll~ el mc::t dt:­
Octubrc o a finales de $.-pli embrc. nurnntc los 3.ños es tudiac.l os. tus IIIJ)'Oics conccfll r.1cio~ 
ncs se registrnron en M;\ lag:~ , stgu1das de las eJe Antcqucr.t ~ GranJda, IOC:llidade!i 1oda5 ellas 
situadas al sudeste de Anllulud a. En ~tr1cral. se ha observado que los picos m~ximos sr.; 
producen durante los d(as soleados t1\JC suceden a las prilnc~s lluvias Oloflalc). 
PALABR1\S CLAVE: AcmpJiino~giil, int1ucncia mcdloambtcntotl, llu\Íil. atn.&rc.ro, Cnsu:1rfl lil. 

INTRODUCI'ION 

The genus Casuarma cnmpmcs 
about 60 species that are mainly nauve to 
Austra lia and ;outhern Asia. Some of these 

specics ha ve been mtnoduccd into lhc lbcrian 
Pcninsula. whcre they are grown as ornamen­
tal plams and are commonly known as 
•Australian pine>> due 10 their rcsemblancc 
10 the genus Pilws. The most frequently 

71 



Trigo & ni. 

found species of Austrahan pine grown and 
occasionally naturalized in Spain is C. c1111• 

11inghomimw Miq. and, to a lesser degree. 
C. stricro A non and C. ~qlllserifolia Forster 
& Fori>ler, among others (ROCHA ALFOK­
SO, 1990). C. cunni11gllamiamr and C. srricra 
flower between September and November. 
whcrcas thc othcr >pccics flowcr at the end 
of spring or in the summer. 

Thcsc are wind-pollinated trces lhat 
produce a very large number of poli en grains, 
whnsc al lcrgcnic prupe rties hnve bcen 
reponed by ZIVTT ( 1942), BUCHOLTZ e~ al. 
(1 987) and, more recently, by GARCÍA eral. 
( 1997). Their pollen grains are trizonoporatc 
isopolar, and radiosymmetrtc, triangu lar¡~ 
polar vicw, with cnnvcx , ;des and pores 
located at the angles. 

MATERIAL Al\ 'O ).fu"TTLOOS 

This study tncludes results obtained 
for Casuarina polleo at nme sampling 
stations widely d ist ributed throughout 
Spain: in alphabctic ordcr, Antequera. Bar­
celona, Córdoba. Estepona, Granada, Jaén, 
Málaga. Tarragona and Vigo. The years to 
which the counts refer differ from station to 
station, although all fall within the period 
199 1-1998(T:tb. l). lnaddition to thcsenine 
stauons, those of Madrid, León. Ponte­
ferrndu. Orense, Santiago. Girona and Lleida 
wcrc also considcrcd. Howc\•er, these Ira ve 
not bccn includcd in th i~ stud y bccausc no 
Casrwriua pa lien were detected at any of 
them, s ince the specics do not grow m these 
arcas. All thcsc stat ions form part of the 
Spanish Acrobiulogy Nctwurk (R.E.A.). 

Samplcs wcrc takcn using volumctric 
,nnllr.o .lt'IJt< ,OllllSJ; .l.'t'\?,\ .10 .=m:uu:e 
with the mcthod proposed by t11e Spanish 
Acrobiology Nct work for poli en counts 
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(DOMíNGL"EZera/.,199J;GALÁN, 1998). 
This consists of rcading four horizontal 
sweeps per prcparat ion with a magni fication 
ofx400. Data were expressed as mean daily 
concentrallons. Tbe main palien seJSOn (t.U>S) 
was taken as being thc pcriod during which 
95o/e ofthetotal annual poli en of c:tch ;tation 
was recorded. For this purpose, the tnittal 
and fi nal2.5% of the mmual variation curves 
were eliminated to avoid lengthy t:til-off;. 

All the pollen traps \\'ere placed 
betwccn 15 and 25m above ground level, in 
open spaccs, wi th no ncarby buildings to 
bloc k free air movcmcnt. Addit ionn l 
information on tite general charactcristics 
:md locations of the different sampling 
stations can be fou nd in REA Bullct in 
numbers 3, 4 and 5. 

RFSULTSAKD DISCUSSION 

In general, the main palien season 
(MSP) gcocmliy occum:d during late surnmcr 
and autumn. between September and 
December, except in the case of the Vtgo 
station (northwestcm Spain), whcre thc MPS 
took place from August to mid-Octobcr (Tab. 
l. Fig. 1). probably due to the presence of 
differcnt species. 

Maxi rnum palien corn:cntrations tett­
ded to occur durmg October or at the end of 
September, ahhough the conccntrations 
recnrdcd on peak days, as wcll as thc total 
annual pollcn counl and MPS duration, 
varied from station to station and from year 
to year (Tab. l. Fig. 2-3). 

In thc years studied, thc highcst 
concentrations were recorded in Málaga, 
Antequera and Granada, all in eastern 
Andalusia; this is probably duc to the fact 
the climate is ideal for this specics in thcse 
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Stnlious nud years ~IPS )l;' l)aJ~ 
Peak day (md mea.n da{IY 

conce.ntratlon p.gJru 
Tolal aunual 

puUcu gr.llnslnl 

AnlcqUCI"J 1995 1 O Oct·2S :-lov i6 13 Oct . 45 273 

1994 1 S<p<·27 Oct 57 60ct . 13 52 
1 ~95 6 Scpt·25 Dcc 111 IOOct · S 48 

fl!l.rct)OIU 1996 17 Scpt·20 Nov 65 26 Scpt · 4 29 
1997 2 Oct·2S O<C S5 I OCI· 9 5.: 
1998 13 Sep-2 O<C SI 2U=t· 10 51 

1992 lOOct·l Dcc 32 V<~.nOtiS · ) l l 
1993 7 Se¡~·9Dcc 94 7 S,pt· 30 47 
1994 4 Oct· J 9 N m' ~ 7 l50ct· 2 5 

Córdoba 1995 25 Sept·31 oa 37 26&pt· 5 20 
1996 12 Sc¡x·21 Nov 71 JOOct · S 45 
1997 11 0ct· 2Ko' 53 !20ct. 16 30 
1998 2 Oc1- JO NO\' 60 lJOct. 15 73 

1995 30 Scpt·3l Dcc 93 50ct. G 36 
Estcpona 1996 6 Scpt· l Doc 87 290el · 19 19 

1997 l6&p!·l3 Dcc 59 12 Oct. !7 17 

1992 27 Oct·2 Dcc 37 31 0.:1· 16 43 
1993 l4 &pt·20 0t'C 98 l No'· S SI 
1994 1 5&~t·SNov 55 13 Oct . 27 161 

Granada 1995 23 Scpt· IS Nov 57 25 Sc¡:o · 12 S I 
1996 1 Sc¡>!· l l Nov 72 60CI· 38 171 
1997 IOSep-16 Dcc 98 190ct· 39 1-'6 
1998 S Oct· 25 :-lov 52 160ct· 8 .:15 

1996 29 SCJ'·)O Oct 32 Vnrious- 2 16 
Jaén 1997 16 ÜCI· l2 Nov 27 V:uiou~· 2 12 

1993 9 St1>1·26 Nov 79 16 S.:pt· 2 1 S 

:991 29 Scp·29Dcc 92 20 0ct . ~.¡ 284 
1992 19 S<rt·30 Dcc 103 270ct . 25 272 
!993 26 St,x·28 Occ 9• 220..t · 166 786 

~1 :11•~· 1994 4 Oct·16 Occ 74 10 0 cl·221 715 
1995 30 Scpt·2S Dcc 90 12 ÜCI · 76 719 
1996 9 St1't·24 Dcc 107 100CI ·252 2250 
1997 80<t·28 Dcc 82 13 Oc1. 516 1756 
1998 26 SeJ'·lO Doc 96 ISOct·205 123 1 

1996 ISScpt·l l o,-c 88 19 Scpt · 14 36 
T:~r r.JgOII:t 1997 13 Sc¡~·29 :-lov 78 11 Oct· 4 22 

1998 1 O Oct·24 Nov 55 90ct · G 35 

1995 7 Aug·14 Nov 100 25 S..pt. 4 30 
Vigo 1996 IOAug·S Oct 60 2S Aug · 18 85 

1997 4 Aug·200ct 78 12 Oct 5 93 
1998 6Aug·22 Nov 109 11 Aug · 3 17 

TABLE 1. Dura! on of tta MPS, peak day 2nd daily concenlralicn, and tolal annual Casuarina po:Ien 
coun:s in tra almOSphe·e a1 the slalicns and in 111e years studied. 
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FIGURE l. Mean seasonal variation o f Casuarina pollen allhe difieren! stations during lhe study 
period. 3-day running means. Note the d1Hercn1 scalcs. 
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areas. whcre the tree is often u sed lo dccoratc 
roadsides and as a windbreak. Málaga 
showcd particular! y high values, with total 
annual counts of o ver 1,000 palien grains 
per m1during the last three years ofthc study 
period anda record count of 516 palien 
grai11shn1on 13 October 1997. 

At lhc other stations, it was unusual 
toobtain an averagedaily mcanof more than 
30 pallen grainslm1; such le,·els were only 
rccordcd in Antequera, Granada and Córdo­
ba, whcrcas lowcr valucs wcre always 
recorded at the orher stations. lndccd, in 
most cases the palien was only occasion:lily 
detccted. There was therefore no real peak, 
as in thc case of Jaen and other locations. 
where, tn sorne years, thc valucs ncvcr 
reached a datly mean of 5 palien grainslm' 
(Tab. l). 

As regards seasonal behaviour, al­
though palien grains of this specics werc 
sometimes detected on a certain numbcr uf 
days prior to !he peak day,this pc.1k normally 
occurrcd withoul warning, perhaps aflcr thc 
first rains of autumn, and very liulc timcclapscd 
bctwcen !he bcginning of the season and the 
peak da y. The frequcntupsanddowns in palien 
coonts were usually associated wi!h rninfall. 

llOO 1 ~lálaga 
lCOO 1 
!lOO. 

1000 

500 

91 92 93 9.l 9S 96 91 ~~ 

FIGURE 2. Total annual oounts (polen gtlllnslm' 
vs I'Cars) lor Casuarina pollen al the Málaga 
stallon during lhe years sludted. Note !he different 
scale from Figure 3. 
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Thc tntcrannual bcha,•iour or thi s 
palien type varied from stanon to station 
(Fig. 3). In Málaga. for cxample, the annual 
counts in 1996 and 1997 \\"ere much higher 
than al othcr stntions. Similar resuhs, albcit 
lcss pronounccd. wcrc obtaincd in Vigo and 
Granada; 1994 also yielded a high amll!al 
count in the laucr. whereas resultS at other 
stations were nothi ng out uf thc ordinary. 
1\onetheless. it is clear that Cnsuarina is a 
pollen who~c prcsencc in the air is closely 
associated with seasonal rainfall, which in 
thc .'l'ledi tcrr:lllean Basin norrnally occurs in 
autumn. coinciding with thc main pollination 
pcriod of the more frequcnt spccic.~ . In ge­
neral, thc highcst pollcn concentrations are 
rccordcd on sunny days folluwing the firs t 
autumn rains. 
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