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SUMMARY: In Spain, the Cupressaceae family comprises (wo nalive genera: Juniperus
(six species) and Tefraclimis (one species). It also includes several ¢xolic gencra grown as
ornamental or forest trees, such as Cupressis (numerous species, bul C. sempervirens and
C. arizonica arc the most abundant), Cliamaecyparis and Platyetadus (Thuja) &s the most
common genus. The pollen type Cupressaccae includes the families Taxaceac and
Taxodiaceae, and their pollens show cross-reactivity. In recent decades, allergy to these
pollens has been clearly recognized. This swdy analyses the polien records for the period
1992-98 at 15 sites in the Spanish Actobiology Netwerk (Red Espaiiola de Avrobivlagia,
REA). These is no part of Spain free of Cupressaceae pollen and its abundance depends on
the number of ornamental plants in the surroundings of the rap and not en geographical
parameters. In urban areas, huge variation in the quantitics of pollen from year to year is
not only due te weather but also (o gardening manipulations of the ornamental species.
The pallen is present all year round, pollination beginning in September and ending in
August, and the maximum concentrations occurring usually in February, but sometimes in
March, January, December, or April. In mest locations, the pollen concentrations were
highest in the periods 1996-97 and 1997-98. In this paper, the use of pollen categorics
instead of pollen concentrations is recommended. This is to simplily the presentation of
the information, specially when defined specifically for the pollen type and taking inlo
consideration the allergy sensitization level. The concept of main pollen season (MPS)
does not seem relevant for the characterization of the Cupressaceae acrobiological dynamics.
KEY WORDS: Aerobiology, allergy, Cupressaceae, Cupressus, Jitperis, pollen categories,
pollen levels, Spain.
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RESUMEN: En Espafia 1a familia Cupressaceac estd compuesta por dos géneros natives,
Juniperus (con sels especies) y Terraclinis (una especie), y diversos géneros exdticos
cultivados como ornamentales Euco:nn especies forestales: Cupressus (diversas especies,
siendo C. sempervirens ¥ €. arizonice las mis abundanies), Clramaecyparis y Platycladus
(Thwja) los mis comunes. Bl lipo polinico Cupressaceae incluye las familias Taxaceae y
Taxodiaceae y los polenes presentan reactividad cruzada, En las dltimas déeadns, In alergin
a estos pélenes ha sido claramente reconocida. En este trabajo se analizan los registros
polinicos de Cupressaceac de 15 estaciones de la Red Espaiiola de Aerobiologia (REA).,
recogidos durante el perfode [992-1998, Pricticamente, no hay ninguna zona de Espaiia
libre de polen de cupresdceas. Su abundancia depende del nimero de plantas ornamentales
cercanas al captador ¥ no guarda relacién con pardmetros geogrificos. En las dreas urbanas
se observan importantes variaciones interanuales en las cantidades de polen, debidas no
sélo a la metcorologia sino también a los trabgjos de jardineria. El polen estd presente en
I ztmésfera durante todo el ano; la polinizacion empicza en Septiembre y acaba en
Agosto, y las concentraciones miximas se dan normalmente ¢n Febrero, y algunos afios en
Marzo, Encro, Diciembre o Abril. Los perfodos 1996-97 y 1997-98 han sido los més ricos
en polen en casi wdas las localidades. En este trabajo se dan argumentos a favor del uso de
categarias polinicas en lugar de concentraciones, para simplificar la presentacidn de la tnfor-
macidn y especialmente coando se definen cspecificamente para ¢l tipo polinico y tomando cn
consideracidn el nivel de sensibilizacion alérgica. El concepto de Periodo de Polinizacion

Principal no parece necesario para caraclerizar la dindmica acrobioldgica de Cupressaceac.

PALABRAS CLAVE: Acrobiologia,
Espana, Juniperus, niveles polinicos.

INTRODUCTION

The Cupressaceae family consists of 17
genera, with about 113 species distributed in
both the northern and southern hemispheres.
They are evergreen resiniferous trees and
shrubs, usually highly and regularly
branched with relatively slow growth rates.
Their leaves are opposite or in wharls of three,
and are small, scale-like, imbricate, and closely
pressed (o the shoot in most species. Howe-
ver, they can be acicular in juvenile plants
and in several Juniperus species. Information
on the Cupressaceae family can be found in
BOLOS & VIGO (1984), CHAMBERLAIN
(1965), HEYWOOD (1964), LOPLZ GONZALEZ
(1986), MABBERLEY (1987), and WEBERLING
(1989).

Plants are commonly monoecious, but

there are some dioecious species (Juniperus).
1Towers are attvays utisexual, small; witnout
a perianth, and spirally arranged in cones or
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strobili. Usually, female strobili are positioned
in the upper part of the crown while staminate
strobili are mainly found in the lower part.
Each stamen bears three to seven pollen sacs
on the lower surface. Pollen is usually
released in tremendous guantities from each
individual and may be seen as yellow clouds
when branches are moved (the plants are
wind-pollinated). Most genera produce small,
dry, and woody cones whereas others, such
as Juniperus, produce small, fleshy, and
berry-like cones.

Only two genera are native to the Iberian
peninsula, but another four genera are often
planted and oecasionally become naturalized.
The genera Juniperus (juniper) is the most
common, with at least six spontaneous species
native o Spain. Most of these constitute the
brushwood of the evergreen oak forests or
several scrub communities in the Mediterranean

region, lefraclins ariculata is 2 monoecious
tree endemic to the NW of Africa and the SE
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af Spain (in the mountains near Cartagena).
It is also used for ornamental purposes.

Palynology of Cupresaceae in Spain

Table I summarizes the floral phenclogy
and the main dis

ibution characteristics for

Cupressaceae on the Iberian peninsula,

Among cultivated species, the most
important genus is Cupressus, with 13
species in the northern hemisphere, The most
common cypress species in the area is C.
sempervirens, itis native 1o the Aegeanregion
and has been long planted and naturalized in
many places. C. arizonica is also frequently
planted. Other genera often cultivated as
forest trees or as ornamental plants are
Chamaecyparis and Platyeladus (Thuja).

The pollen grains from Cupressaceae
cannot be differentiated under light
microscopes, even at the genus level, nor can
the pollen grains of Taxaceae {Tarus baccata,
native (o the Iberian peninsula) or Taxodia-
ceae (Cryplomeria japonica, frequently
planted as an ornamental). In the aerobio-
logical studies, all these taxa appear under
the name Cupressaceac.

Species Flowering period Eabitat Altitude (m) Geographical distribution
R Apiy | My endiy 150100 | N and SE of lorian peninsula
(uly) miwiams 12100) Lurope, Asia and North America
Wil e rent Throughout Iberian perinsula exceptin NW
Juniperis axycodraes L. Much-Aprl | Dry bills nvinly ncar 011200 £ 2
the coxst Meditermmean region
s el e South of Ibernian Egmsu\n
‘ealrus subisp. arstage March Maritime sinds S00-1000 = e
Framco) Endemic
NE and S of Iperian peninsula
Junlperis phoeniven L. Febnuory-March | Dry 0-1400
Meditermanean rezion and M
C, Eand 8 of Iherian peninsula
Junipens thurifera L. 4 r=May ky contingital 8001600
Lt 3 Junwary-May mmmiﬂ; - French Alps, Corsica, Spain and N of
Alica
E of Iberian peninsula and Cantabrian
Juigeras sabina L. April Mowizins J40p-2750 | haunkaing
C and § of Burope, N of Africa and W of
Asia
Terwaclinis articielatet (Vahl) February i Near Cartagena

Malta, Cyprus, SE of Spain and N of Africa

Cupressus sempervirens L. Felmuary -April

Throughau Spain

Native of Aepean region

Clpressws anacrocarpa Hatweg | Octaber-Noverber :!"(::ff;;::“_"'“”‘*"

7 3 T hout Spai
Chpressus arizaniea EL. Greene | Jamuary —March | Flanied for fimbec and - =
45 cmamentiy N of Mexico and SW of United States
Throughout Spain

Native of § of Califomia

Cpressus lstraniva Miller February - Apil ";"‘:ﬂf“‘ timbes and

nenta)

“Thioughout Spain

Native of Mexice ard Guatemala
e "3";""";;' Bl ko agi | Plamed forshelerand \ Throughout Spain
Pl Murmay) o TETERLY Native of W of Uniied States
s . Throughout Spain
orienialis (L) Frango ol | Mainly planted as L £ P
s L) March - Aprl amamentil

Native of China

TABLE 1. Floral phenology and distribution of the Cupressaceaa species on the Iberian pzninsula
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Despite the diversity of species included
in the pollen type Cupressaceae, most of the
polien cellected in the aerobiological traps
corresponds 1o Cupressus. Other ornamental
species are less abundant and perindical
pruning eliminates most of their flowers. Wild
species (Juniperus, Taxus, and Tetraclinis)
pollinate with less intensity. and usually grow
far away from sampling sites,

According to LEWIS er al. (1983), the
Cupressus species (California endemic
species, C. arizenica, and C. sempervirens)
are more likely to cause inhalant allergic
reactions than other Cupressaceae species
(Cheanaecyparis, Juniperus, Libocedrus, and
Thuja). In Europe, allergy to Cupressaceae
pollen was considered a rarity until 1975, but
it is now a clearly defined clinical entity
(PANZANI et al., 1991).

PANZANI er al. (1991) noted in a clinical
study that in 80% of cases skin tests o
Juniperus comununis correlated with skin
tests 10 Cupressies sempervirens, while with
Tiupa the correlation was lower (60%). These

authors also found cross-reactivity with
Crypromeria jupenica in 65% of cases, and
with Taxnus baccara in 4% of cases.

The definition of critical thresholds for
allergy symptoms in patients has not yet been
undertaken.

Cupressaceae pollen appears in the
atmospheric pollen spectra of all Spanish
localities (as reported by several authors in
REA (Red Espaiiola de Aerobiologia)
bulletins 1 and 3-3). For instance, GALAN et
al. (1998) analysed daily variations in
Cupressaceae pollen counts from Cérdoba,
together with elimatic variables; and
BELMONTE & ROURE (1991) included the
comparison of the Cupressaceac pollen
dynamics at several Spanish localities,

MATERIALANDMETTODS

In the present paper, Cupressaceae
pollen aerobiological data from 15 Spanish
localities during the period 1992-98 were

Geographical charackeristics Climatic characteristics
Geographical | Acrobielogicil Geographical Mean Annual [ Annial rainfall
grg m | Station Altitud (m) (‘mrd]r:ks Temperature ('C) (mnn) Climate tvpe (Capel. 1951)
Girona 123 150 0 Maditerrnc.n
Mantesa m 135 603 Moditerrancan
NovEast | Leida 2100 148 414 Mediterrancan
Bellaterm 5 152 611 Mediterrancan
Barcelory L] 165 595 Maditerancan
Tarmzona 48 167 481 Maditerrancan
3 g Sanliugo i) A SFNOFW 129 1288 Temperate cold oceanic
RoarWesl | uigo s | enoraw 149 112 Terpeinié cold gestie
Nexth Ledn 8§30 AZMNOFTITW 100 550 Tempesate cold continental
Cenler Madric! 600 | WATNOTATW 140 446 | Tempenle cold somtinenial
Cordoba b1} ITS0ON, 0445 W 180 600 Mediterrancan continental
Joen 300 3 ¥ 170 592 Mediterranean continental
St Gearaa 685 151 40| Cominental mediterranean
Miaga 5 "AT N, 8 315 Maditerrancan subtropical
Esepona 0 WA NOTOTW | 168 556 Maditermancan subtiopical

TABLE 2. Asrabiolagical sampling stations and main geographical and climatic characteristics
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analysed. All of the stations are integrated in
REA, the Spanish Aerobiology Network.
Table 2 contains the names of the
aerobiological sampling stations and their
main geographical and climatic characteristics.
The duration of the sampling periods at each
station is shown in Table 3.

All data were obtained using seven-day
volumetric Hirst-type spore traps (HIRST,
1952), following the method adopted by REA
(DOMINGUEZ et al., 1991). Due to the
flowering phenology and pollination
dynamics of the Cupressaceae species, the
year periods have been taken from September
o Augusl.

Only complete annual series have been
included in this study. Gaps in the data series
have been filled by linear mterpolation. When
this was not realistic because of the amount
of missing data, the whole annual series was
excluded from the study. The basic data are,
as usual, the mean daily pollen concentrations
expressed in the number of pollen grains per
cubic meter of air (p/m?).

In the analysis of the variation of this
pollen in the localities studied (Table 3), four
aspects have been considered. In the annual
summary, we give, for each station and year,
the sum of the 363 mean daily concentrations
(annual sum), the highest mean daily
concentration of the year (maximum), and the
carresponding date. We have established the
main pollen season (MPS) following
NILSSON & PERSSON (1981) and have
included in the summary the total pollen
during the MPS, the beginning and ending
dates, and the duration.

In the third aspect of the analysis, daily
pollen concentrations have been transformed
into an ordinal, 04 scale. The categories for

Vel. 10 (1999)
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the ordinal scale were defined in a previous
study (BELMONTE et al., in press) and are
based on the author’s experience, The ordinal
scale defined for trees (Cupressaceae in this
paper) is presented in Table 3, where “n" de-
notes the mean daily pollen concentrations.

Finally, locking for a graphical synthesis
of the annual pollen dynamics at each site, a
week has been used as the time unit.
Following the convention that the first week
of the year is the one that contains the first
Thursday, we have converted each daily data
series into the corresponding mean weekly
pollen concentrations, Then we have
caleulated, for each station and week of the
year, the mean value and the highest value of
the period studied. Two series for each site,
one for the mean, and the other for the
maximum, are plotted in each of the line charts
of Figures 1,2, 3and 4.

RESULTS AND DISCUSSION

Table 3 can be analysed from several
points of view. Looking at the annual sum
column, the stations can be decreasingly
ordered as follows: Manresa, Madrid, Grana-
da, Tarragona, Barcelona, Malaga, Lleida,
Estepona, Girona, Bellaterra, Jaén, Cérdoba,
Santiago de Compostela, Vigo, and Ledn.
This ordering is approximately the same as
that obtained on the basis of the maximum
daily concentration in the September- August
period.

As could be expected for a pollen type
mainly composed of plants used as ornamen-
tal, no geographical explanation was found
for the above-mentioned ordering.

If we compare the different annual sums
and maximum concentrations in each station,
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Annual summary Main Pullen Season Nunter of diys [ror Categiries

Antaal | g cimum | Maxlmun IM.? Beginnine | Dndine |Duration| m.nl Gt | ez | cand | cad
site | Yeam | v | pan Date | e | vate | Date | Nedays | men i Nene30) | << o)
Girona | 199697 | 390 21 sia| zno |20 | | 9 15 17
199758 | 5619 330 St | im0l | a0 | 15 18 B

Mamresa | 199697 | 17125 190 1200 |1s90] qono | wee | m | m2| w8 9 n n
199798 | 10236 1037 1602 | my| ew |wes | 1| | 2 1 )

Vet 1990.97 | 10257 1006 | 2600 | 9| nne | ued M6 | ass | LE 43 | b1
1997.95 | 4661 e I I T T T I ) 9 [} 15

1994.95 | 430 as0 2501 388 any | o (1] 176 146 6 1 10

199596 | 4507 102 | 2401 | anes| 2en0 |24 | o | 2| s 2 16 8

Belaterra | o067 | 7841 03 1302 | ma| aeno | reod | oame | a6 | £ k] 7
1997.98 | 4591 an 203 | am| s | aei | 1o | 1| e 2 9 1

199495 | 6303 96 1302 | sis| rm |z | o7 | 2| e # 12 16

Barcelona | 199596 [ 7606 86 1902 | etm| a2 | um | oo | 16| e u n 19
199697 | 11614 1077 1302 |1ons| a0 | s e | 15| W 4 n %

199798 [ 6484 317 803 | si| ol | oawd | w8 | 1ss| 1w k] o 2

i 199697 [ 12047 L) 02 J1os2| g | sw o | r oW 58 2 21
Aot | ggr.08 | 6222 6:3 503 | sex| oqw | aod | e |o1s2 ] 15 % 1l 18
199394 | a8 a2 S03 | 47| gz [2ses | e | 29| 1 s [ 0

. £ 199495 [ 1027 69 2503 | e a2 | s | w7 | k0| M 0 2 ]
Senacode ) 1995.96 [ 162 7 wes | | w2 [oea| 1m0 | 2| s ] 0 0
OmIRER] 1u0697 | 139 18 1201 | oazs| e | wend | es | 208 | g 0 s 1
199798 | 1260 2] 1002 a5 a0l | 154 g |u| v 2 3 a

199596 | 00 4 42 w04 | o1 | | m 4 0 0

Vign 1996-97 [ 1115 8 1915 604 | 17 | 0| 150 12 3 o
159798 | 32 107 ek | 1602 [0 [ otoe | omE | 2 3 | 1

199495 [ 407 13 9| w1 | 2408 | 29 | 2| 1m0 0 ] o

T 199806 | 458 40 sof | 1o | n400 | 28 | oz | 1w 3 0 0
Fi 199697 514 40 aws| o oot | 102 | m| W 4 ] ]
199798 | 783 60 7o om |wo| & || 10 3 o

199094 [ 8402 00 758 w | ow | s s % n 2

3 199495 | o086 1041 206 oy | ovs | 1] s 2 16 n
[Madrld  }yooc 06| 500 591 S| nm e | w || m » 15 1
1996.97 [ 22815 1257 09| mar w20 | o | one | 1 1 1 57

199798 | 13046 | 3982 tgo] ol [ nos | s | s | s B 0 2

199293 | 4387 05 spm| 2o | 206 | e | e | ue n 13 1

: 1993.94 | 1737 133 s | a2 |asos | | 2| om it} 6 4
Chrdeba | 1gorp5| 373 83 8| o1 | 4o | one [ o | 1 i ]
1995.96 | 3766 425 | o2 |mw | ose |1 | we ? 9 iH

199697 | 11493 69 Wi | 2n0 [ 20| e | e | us % 0 0

199798 | 5449 770 3| wmn | o | s | s | am 18 14 13

Tt 199697 7412 667 @a| 010 | | o [ 2| s " 14 n
[ l9n9g | 3008 301 os| m | se | s || am 20 9 3

199293 | 5105 1085 77 w03 | e | 10| aa 1 19 "

199394 | 8640 1234 | 1603 | 0 | 10| 13 1 13 2

Gramada [ 199495 | o501 a2 5825 b S R T T 18 8 1§
199596 | 6612 646 6024 1504 |6 | 1s6 | 0 1l 15

159697 | 19103 1088 17400 w01 | ME | 10| Mo 0 % il

169798 | 17615 1837 1594 0| s | 1| Me 18 13 30

199293 | 439 414 3 noy|ose | :s| 1 0 16 ]

1993 s w2 | 1 nw | o6 | W | e u 0 1]

Milaga | 199405 3% 156 | 2961 woi | s | s | o1 % 0 6
199596 | 11838 1067 10m3 o ¥ 18 n "9 7 4

19697 | 17042 03 153 1or | 15 | 2| 0 n 4

19795 | 603 a2 <508 a1 | 163 | 20| s 19 2 15

Eetemma | 129596 [ 3407 494 903 | 0w w601 | e | 23| e 18 1 6
S 1996.97 | 10096 1429 2502 | 10166 B0y | im | tes | i 3 17 1

TABLE 3. Parammeters to evaluate the presence and impact of Cupressaceae pollen in several Spanish localities.
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we can see that there is a huge variation from
year to year. The period 1996-97 was the
highest in airborne Cupressaceae pollen, with
Ledn being the exception. When the series
was long enough, 1997-98 was the second
highest in abundance, with the exceptions
being Barcelona, Ledn and Milaga.

P’
1200

Palynology of Cupresaceae in Spain

In most stations, the highest maximum
of the study period coincided with the highest
annual sum, except for Girona, Vigo, Madrid,
Cérdoba, and Granada.

The maximum mean daily concentration
was obtained in February in 61.8% of the cases,
inMarch in 23.6%, and in January in 10.9%.

Manresa (1996-1998)

35

40 45 50

Granada (1992-1998)

J

Pim?®
1200

40 45 50

1000
300 4
600 4
400 4
2004

0

Malaga (1992-1998)

Pm?
1200

0

35

1000
800
600
400
200

(1]

Madrid (1993-1598)

Far

5 10 15 20 5

30

35

40 45 50

FIGURE 1. Graphical synihesis of the annual dynamics of the Cupressaceae pollen at the REA siles
with highest concentrations. For each staticn and week of the yaar, the maan concentration and the
highest concentration of the period studiec are plotiad.

Vol. 10 (1999)

33



Belmonte & al.

The carliest maximum in the table coresponded
to Madrid, with 1041 p/m* on 14/12/94, and
the latest at Mdlaga, with 156 p/m® on 04/04/95.

Now that it is generally accepted that
Cupressaceae pollen causes allergic reac-
tions, thresholds have to be investigated. As

Pim’

oW —

00
200 /\
100

a first step, the authors propose the use of
categorical pollen. Frequencies for categorical
data are given on the right side of Table 3.
After the experience of the Catalan research
group, levels 0 and 1 (< 20 p/m*) are not
suspected of causing allergic reactions.
Problems in highly sensitized patients may

Cérdoba (1992-1998)

n
=
=
=

600

35 40 45 S0

500 4
400 4
300

200 4
100 4

Jaén (1965-1938)

e

P/m?
600

kH 40 45 50

500 1

400 4

w
200

100 4

Estepona (1995-1997)

iSO Bl

35 40 45 50

500
400
300
200

100 4 gony \\

Tarragona (1996-1998)

e

5 10 15 0

5

30

35 40 45 50

FIGURE 2. Graphical svnthesis of tha annual dunamins of the Coprassanans aaliar af same af dhs REL
sites with median concentrations. For each station and week of the year, the maan concentration and
the highest concentration of the period studied are plottad.
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hegin when level 2 (20-50 p/m?) and level 3
(50-100 p/m*) are reached, and the pollen clearly
causes allergic responses in people when
coneentrations reach level 4 (> 100 p/m?).

In Cérdoba, a positive skin test reaction
to Cupressaceae pollen was observed in 3.5%

Prmd

600 —— —

Palynology of Cupresaceae in Spain

of allergic patients (GALAN etal., 1998). In
Vigo, the prevalence of Cuopressaceae skin
pusilives in pollinotics was 1% (BELMONTE
¢tal, 1998). In Zaragoza, Cupressus pollen
affected less than 1% of the pollinotics
(RELMONTE er al., in press). These results
suggest that our proposal of categorization of

500
400 A
300 )

Girona (1996-1998)

oS I~ Y |
- Ak

200

Lleida (1996-1998)

Bellaterra (1994-1998)

e

30 3 40 45 50

) / ‘

= AN

Barcelona (1994-1998)

30 35 40 45 50

FIGURE 3. Graphical synthesis of the annual dynamics of the Cupressaceae pollen at some of the REA
sites with median concentrations, For each station and week of the year, the mean concentration and
the highast concentration of the period studied are plotted.
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aerobiclogical data for Cupressacege needs
revision, However, more data on sensitization
are needed.

As could be expected, there is a correlation
between high annual sums of Cupressacese
pollen and the number of days when pollen
levels reach 3 and 4, while low annual pollen
sums occur in sites where level 4, and even
level 3, counts are rarely reached.

Figure 1. 2, 3 and 4 illustrate the preva-
lence of Cupressaceae pollen. Attention
needs to be paid to the scales in the graph,
which show that Cupressaceae pollen is
conlinupusly present in the atmosphere of

the sites studied. Annual curves present sim-
ilar forms at all sites, with high concentrations
during winter-carly spring and autumnn. These
results coincide with those obtained by
BELMONTE & ROURE (1991), whe repart
that for Juniperus species poliination takes
place in summer.

This paper does not intend (o discuss
the ways in which metearological factors
affect Cupressaceae pollination and aero-
biological dynamics. However, even being
cautious, it ¢an be said that pollen values are
not only affected by weather, but also by
human activities, such as the introduction or
elimination of plants, pruning, and watering,

P
S0 - —
o ] Santiago de Compostela (1993-1998)
s 1
0 I'\/H\,\
i _’\-_./\\

! /\/ e § =
P 5 10 15 20 u K] 3 0 45 50
50 :
% Vigo (1995-1998)

30
1, ‘,F\ ,
10 4 \'\/\’\/
M =

0 =

P/t § 0 15 0 % 0 35 4 45 50
50
0 Ladn (1994-1988)
20

-} 0 15 i} 5

X 3 L 45 30

FIGURE 4. Graphical synthesis of the annual dynamics of the Cupressaceas pollan at the REA sites
with lower concentrations. For each station and waek of the year, the mean concentration and the
highest concentration of the period slucied are plotted.
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The use of the MPS o characterize Cupre-
ssaceae pollen curves is questionable. Even if it is
more useful for Cupressaceae than in other
cases, MPS-relaled parameters are so influenced
by the amounts of pollen in the annual season
that they do not produce any new information.

It is the author’s opinion that a more
useful way to describe aerobiological
dynamics of allergenic pollen Lypes is by
using laxon-specific categories, defined
according to different sensitization levels.

CONCLUSIONS

I'here is no part of Spain free from
Cupressaceae pollen. The presence of this
pallen type in the air depends on the presence
of ornamental species near the aerabiological
station. No relation was found with geographical
characteristics, except for pollen comming from
wild species. Among the localities studied,
Le6n, Vigo and Santiago de Compostela
produced the lowest levels, Progressively
higher levels of Cupressaceae pollen were
found in Cérdaba, Jaén, Bellaterra, Girona,
Estepona, Lleida, Mdlaga, Barcelona,
Tarragona, Granada, Madrid, and Manresa.

Cupressaceae pollen was continuously
present in the atmosphere of the sites studied,
and the highest values were reached during
winter-spring and autumn, During the rest of
the year, the air was almost free of this pollen.

The use of categories instead of pollen
concentrations seems advisable for simplify
the presentation of the information. These
categories should be defined by taking into
aceount allergenie thresholds.

As expected in plants frequently planted
as ornamental, humans will be a cause of
variation in the pollen levels together with
meteorological parameters.
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