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SUMMARY. Air-borne pollen grains were collected using Hirst volumetric
spore traps in both Ascoli Piceno and Perugia during the March-Noventber
1983 period. Similar types of pollens were recorded in both towns. In
Perugía, higher total amounts of Cupressaceaef Taxaceae pollens were record-
ed in March and of Quercus, Gramineae, Urticaceae and Oleaceae in May-
-June. However, the pollen concentration in the Ascoli Piceno atmosphere
was hígher in the August-October period owíng to the pollen of the $um-
mer weeds>t.

R//SSUNTO. I granuli di polline aerodiffusi sono stati campionati con trap-
pole volumetriche tipo Hirst sía in Ascoli Piceno che ín Perugia durante il
periodo marzo-novembre ;,983. In entrambe le cittò sono stati rílevatí

tipi di polline simili. In Perugia sono state regístate concentrazioni di polline

in atmosfera píù elevate rispetto ad Ascoli Piceno in marzo per la pollina'

zione di CupressaceaefTaxaceae e in maggio-giugno per Ia pollinazione di

Quercus, Gramineae, Urticaceae e Oleaceae. In Ascoli Piceno, invece, la con-

centrazione di polline in atmosfera è stata più elevata di Perugta nel periodo

agosto-ottobre per Ia pollinazione delle <erbe estive>.
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INTRODUCTION

Comparative studies on the pollen content in
the atmosphere of different areas have been
carried out by researchers in Europe (Fucker-
ieder, 1976; Stix et al. ,  1977; Michel et al. ,
1979; Spieksma et al. ,  1980; Van Campo and

Quet, 1982; I*joly-Gabriel and I-euschner,
1983) and in Italy (Caramiello Lomagno et al.,
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1984; Romano et al. ,  1986). Within the
framework of aeropalynological research
carried out in several areas of central Italy
(Mincigrucci et al., 1982; Frenguelli et al.,
1983;  Romano et  a l . ,  1983a,  b;  Nard i  e t  a l . ,
I 983, I 984) a census was taken of the different
types of pollen present in the atmosphere of
Ascoli Piceno and Perugia during the March-
-November 1983 period.
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THE STUDY AREA

The two towns are approximately 100 km

apart as the crow flies (Fig. l).

Ascoli Piceno (42"51' N; 13o34' E; 136 m

above sea level) lies in the valley of tlie River

Tronto about 25 km from the coast of the

central basin of the Adriatic. Relative humidity

during the year is about 7Vo and the average

annual rainfalt 700 mm; average summer and

winter temperatures are 24" and 6oC respective-

ly, with an annual average of 14.9'C. The
prevailing winds in the aîea come from the

South-West and North-East. Ascoli Piceno has

a tipically sub-Mediterranean climate.

Perugia (43063' N; 12"23' E;493 m above sea

level) is a hilt town overlooking the central

valley of the River Tevere, between Lake Trasi-

meno and the Tyrrhenian side of the Marches-
-Umbrian Apennines. High levels of the relative

humidity are always registered, with an annual

average oî lMo. Average annual rainfall is 900

mm; average summer and winter temperature

aÍe 23o and 4"C respectively, with an annual

average of l2.9oC. The prevailing winds in the

town come from the North-East and South-
-West. North-Easterly winds are prevalent

during the autumn-winter, whereas the winds

come from the South-West in the spring and

summer. Perugia has a sub-continental cli-

mate.

MATERIALS AND METHODS

The pollen was collected by 7 -day recording

volumetric traps (Hirst, 1952, 1972)' The

pollen concentration in the atmosphere is

expressed in terms of the number of pollen

grains per cubic meter of air(p/mt).The methods

used are described in previous paper (Frenguelli

et al., 1981). tn Ascoli Piceno the trap was
positioned ESE of the town 10 m above ground

level on the roof of a cottage approximately 2

km from the town centre. In Perugia the trap

was positioned approximately 20 m above
ground level on the roof of the Faculty of

Agricultural Science of Perugia University.

While the meteorological data in Ascoli

Piceno were recorded by the SIAP Bologna

S 2000 Meteorological Station, in Perugia

they were kindly supplied by the Institute

of Ecology of the Faculty of Agricultural

Science of Perugia University. In both towns,

the meteorological data were plotted as 5-day

mean. Daily pollen concentrations were also

noted and reported on a 5-day mean basis.

Identification of the pollen grains was based

on a comparison with reference slides of the

Palynotheca of the Institute of Plant Biology

of Perugia University and photographs which

appear in Hyde and Adams (1958), Faegri and

Iversen (1964) and Erdtman (t952, 1969).

The nomenclature of the families, genera and
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species may be found in Tutin et al., (1964 -
r 980).

RESULTS AND DISCUSSION

During the period in question in 1983, a
total of 64 different types of pollens belonging
to 40 families were identified in the Ascoli Pice-
no atmosphere and 70 different types of pollens
belonging to 45 families were recorded in Peru-
gia. The pollens recorded in Ascoli Piceno
totalled 18026 p/m3 and in Perugia amounted
to 26106 plm3 (Tab. I). The census in Ascoli
Piceno differs from that in Perugia owing to
the absence of Aquifoliaceae, Buxaceae, Capri-
foliaceae, Acacia, Rosaceae, Simaroubaceae pol-
lens and to the presence of Labiatae pollens.
Herbaceous plants (53J06%) account for the
greater part of the pollens collected in Ascoli
Piceno. This is due to the prevailing winds
which come from the North-East which cor-
responds to the Adriatic and to the widest part
of the River Tronto basin. In this area. the
absence of woods, the large number of towns
and wide-spread agriculture encourage the
growth of herbaceous plants on the walls and
on the waste-lands, the pollens of which are
responsible for a notable increase in air-borne
pollen in Ascoli Piceno. In Perugia, arboreal
plants account for the highest percentage
(64.142%) of pol lens recorded. This is due
to the geographical location of the town; owing
to its high position, Perugia is an easy target
for winds from any direction. In addition,
the green belt surrounding the town is made
up, for the most part, of deciduous woods of
Qu e r c io n pub e s c ent i - p e t raeae and O rno - O s t ry o n
and of hard-wood evergreens of Quercetum
ilicis; arboreal plants such as Olea, Castanea,
Cupressus, Pinus and Cedrus, which are of
interest from an agricultural science viewpoint
and are greatly valued for ornamental purposes,
dominate the anthropical vegetation.

Fig. 2 shows the 5 -day mean of the total
daily pollen concentration per m3 of air, to-
gether with the 5-day mean of rainfall, tempe-
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rature, relative humidity, wind speed and
sunshine. The highest percentages of pollens
were found in the atmosphere of the two
towns in the mid-March to mid-June period.
However, the trends differ substantially. A
fairly even trend of air-borne pollen concentra-
tion was observed in Ascoli Piceno, where the
level peaks to a maximum of 204 p/m3 in April
and subsequently decreases gradually. Conver-
sely, the trend in Perugia is somewhat uneven
and, after an initial period (March-June) when
there is an abundance of air-borne pollens, with
peaks around mid-March and at the end of M.y,
the level suddenly begins to fall. The levels of
pollen in the atmosphere in March, May and
June are much higher in Perugia than they are
in Ascoli Piceno. In March this is due to the
Cupressa ceaefTaxaceae pollens and in May
and June to the pollens of Quercus, Grami-
neae, Urticaceae and Oleaceae. Higher per-
centages of pollen in the atmosphere in Asco-
li Piceno in August, September and October
can be attributed to the pollens of Artemisia,
Chenopodiaceae, Gramineae, Urticaceae, Plan-
taginaceae and Mercurialis. Slight differences
were noted between the two towns with respect
to the pollens content during April, July and
November and are due to the different types
of vegetation in the two areas, differences in
climate in 1983 and, aboveall, to the topographi-
cal location of the towns and the positioning
of the traps. Perugia is built on a hill and the
trap was positioned in the town centre; Ascoli
Piceno lies in a valley and the trap was posi-
tioned just on the outskirts and ESE of the
town.

With regard to the meteorological data, a
marked similarity can be noted between the
two stations as far as average temperatures and
sunshine are concerned. However, rainfall,
relative humidity and wind speeds differ consi-
derably.

The correlation between the 5 -day mean
pollen content pcr m3 of air and the time when

the phenomenorì was observed is shown in Fig.

3 by means of n highlv signifìcant (P- 0.01)
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Table /. Comparison of the total pollen and the percentage of all the families recorded in
the atmosphere of Ascoli Piceno and Perugia during the March-November 1983 period.

Acera cea e
Ana  ca  rd  i  aceae
A q u i  f o ì  i a c e a e
Ara  ì  i  aceae
Betu laceae :  A {n t r r
Euxa  ceae
C a p r i  f o ì  i  a c e a e
Cory l  aceae
Cupres  s  a  ceae /Ta  xa  cea  e
E r i  c a c e a e
Fa  gaceae
H i  ppoca s la na ceae
Jug l  andaceae
L  au racea  e
Leguminosae :  Acaúa
Horaceae
Hyr taceae
0 ì  eaceae
P i  nacea e
P l  a tanaceae
Rosaceae
S a ì  i c a c e a e
5 i  ma roubace a e
T i ì i a c e a e
Uì  macea  e
V  i  t aceae

IOTAL POLLIN OF TRIES AND SHRUBS

B o r a g i n a c e a e
Cannabaceae
Caryophy ì  ìaceae
C he no- /vna ra nt ha ce a e
C o m p o s i  t a e  L i g u ì  i  f ì o r a e

"  T u b u ì i f l o r a e
Cruc i  fe rae
Cype ra cea e
Iuphorb i  aceòe :  l lc tcutraCì,0
Grami  neae
J u n c a c e a e
L a b i a t a e
Legumi  nosae
L i l i a c e a e
Pa pave  racea  e
P ì a n t a g i n a c e a e
Po ì  ygonaceae
Ranuncu ì  aceae
Rosaceae: Sangoiroaba
Rub  i  aceae
Typhaceae
Umbel I  i  ferae
Ur t i  caceae

TOTAL POLLIN OF HIRBS AND } IEEOS

MI  SCELLANTA

T O T A L P O L L E N

ASC0L I  PICi l ro P IRUGIA
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PERUGI A
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ASCOLI PICEI{O

X A

Figure2.5-day mean of the total daily pollen concentration per m3 of air, together with the 5-day mean of the

meteorological data.
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Fígure 3. Correlation between the 5-day mean pollen content
phenomenon was observed.

per m3 of air and the t ime when the

exponential curve in both towns. Throughout
the period in question, there is a gradual decrea-
se in Ascoli Piceno and a sharp fall in Perugia.

Fig. 4 shows the frequency of the 5 -day
mean content of pollen per m3 of air in the
two towns. In both stations, fairly low levels
were recorded with the greatest frequency;
there is a certain similarity in the subsequent
frequencies recorded, up to a level of 200 p/-t.
I-evel in excess of 200 p/m3 were only recorded
with a certain frequency in perugia, but not

56

on a regular basis.
The total quantities and respective percenta-

ges of those taxa which in the air-spora of at
least one of the towns were in excess of lVo are
detailed in Fig. 5. Cupressaceae/Taxaceae and
Corylaceae, together with the genera Cupres-
sus, Taxus and Corylus, respectively, commence
pollination before March which explains why
the levels of the total quantities shown in this
figure are lower than those recorded throughout
the entire year. Cupressaceae/Taxaceae, Quercus,
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Oleaceae, Corylaceae, among the arboreal plants,

and Urticaceae, Gramineae' among the herba-

ceous plants, account for the highest percenta-

ges of pollens counted in both towns. In Ascoli

Piceno, the arboreal taxa with the highest pollen

content were Cupressaceae/Taxaceae (ll'47o),

foltowed by Corylaceae (10.64%), Oleaceae

(7.lO7Vo) and Quercus (6-0lWo). This is due to

the specific type of autochthon vegetation

found on the mountains sides which rise above

the River Tronto valley in which the town lies

(with the Laga Mountains to the South-South-
-West and the Sibillini Mountains in the West)
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and to the winds which blow down from these

mountains and along the Tronto Valley towards

the Adriatic. The slopes are mainly covered with

O rn o -O s t r y on, Que r ci on pub e s ce n t i -p e t raea e and

Fagion alliances. Conversely, in Perugia, Cupres-

saceae/Taxaceae account for the highest pollen

content (26.7 lVo), Îollowed by Quercus (17'5 4%)

Oleaceae (9.764%) and Corylaceae (4'27lVo)

owing to the type of vegetation already describ-

ed. Of the remaining arboreal taxa in Perugia'

Pinaceae 0.184%) are found in greater percen-

tages, while Castanea (2'87Wo), Salix (l '209%o)

and Populus (1.O93%) are present in larger quan-

res-

nce
vhy
this
out
:US,

G I A
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Figure 5. Total quantities and
towns were in excess of lVo.

respective percentages of those taxa which in the atmosphere of at least one of the

tities in the Ascoli piceno atmosphere. It shourd
be mentioned that chestnuts are grown on a
wide scale along the River Tronto valley and
that the riparial vegetation, though patchy, is
characterised by woods oî Arno-urmion above
the town and of Alno-padion and Salicion
albae below. Among the herbaceous taxa in
Ascoli Piceno, the polle ns of Mercurialis,Cheno-
-Amaranthaceae, Artemisia and plantaginaceae
are of significance and globally account for
13.52%, whereas in perugia these amount
to the relatively low level of 3. 179%o.

Figs. 6 and 7 show the seasonal trend of the
pollen concentration of those taxa which
are found in the greatest quantities in the at-
mosphere of both towns. Fig. 6 gives the periods
of pollination of r l arboreal taxa in chronolo-

5 8

gical order, based on the period of maximum
pollination. It is clear that the period of initial
and maximum pollination of these taxa take
place earlier in Ascoli piceno than in perugia.
The reason for the delay in pollination of
Castanea in Ascoli piceno can be attributed
to the fact that this is cultivated at high alti-
tudes and therefore flowers later. This genus,
which is grown on the mountain slopes South_
-South-West of the town, is cultivated up to
height of approximately r 500 m above sea level
and the winds blowing down the mountain-
-sides transport the pollens downhill.

Fig. 7 gives the trend of the pollen concentra-
tion of the (summer-weeds>. The two peaks
recorded for Artemisia are due: in August to
A. vulgaris and in September-October to A.
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verlotorum.
The <summer weeds>, while differing in quan-

tity, show a similar trend in both the areas in
question, even though the fìnal period of polli-

nation lasts longer in Ascoli Piceno.

CONCLUSIONS

Atthough the towns are not far apart, there

are notable differences in the total amount of

pollens collected, especially in the initial phase

of the period under examination (March-June),

due to the greater quantities of Cupressa ceaef

Taxaceae, Quercus and Oleaceae pollens present

in the Perugia atmosphere which are found in

abundance in the area surrounding the town.

The different trends of pollen concentration in

the atmosphere of the two towns can be attri-

buted to the position of the traps and to clima-

tic conditions. We intend continuing this compa-

rative study in the future because the amounts
air-borne pollen and the period of dispersal are

subject to substantial variations over the years

(Spieksma, 1983), especial ly as a consequence of

varying climatic conditions (Stix, 1976; McDo-

nald, 1979).
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