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Abstract

The pollen grains in the atmosphere of Burdur have been studied for a two-year period 1996

through 1997 with a Durham sampler. A total of 11 881 pollen grains belonging to 39 taxa have been identi-
fied and recorded with some unidentified ones. Of them 5 726 were identified in 1996 and 6 155 in 1997. Of
the total pollen grains 76.51% were arboreal 21.62% non-arboreal and 1.87% unidentified. The majority

of the investigated pollen grains were from Pinus .. Cupressaceae Gramineae

Salix L.

Chenopodiaceae/ Amaranthaceae

ly. The highest level of pollen concentration was in May.
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Pollen grains cause some respiratory system diseases
such as allergic asthma and hay fever. These diseases ap-
pear especially in flowering periods of plants. Determina-
tion of the type and concentrations of pollen grains will be
helpful for patients suffering from allergic diseases. For
this reason the airborne pollen grains have been evaluat-
ed all over the world for several years by various studies to
determine their dispersal ' =® . The purpose of this study
is to identify pollen grains and to determine the weekly
monthly and annual changes in their concentrations

grains/cm’  in order to guide the doctors to diagnose al-

lergic diseases.
1 Materials and Methods

Burdur is a region located in the South-West of
Turkey co-ordinates 36°53' N 29°24" E . It has an
altitude of 950 — 1 050 m above the sea level. Generally
the Mediterranean climate and Mediterranean and Irano-
Turanion vegetation dominate in the region.

Fifty five percent of the Burdur area is covered by
forest and shrubbery 35% by planted fields and 10%
by meadow and pasture. Roses orchards apple carop
blackcherry

comnelian cherry  cherry  pomegranate

apricot pear plum quince etc. are grown in the ma-
jority of the agricultural lands and in the lands suitable for
the growth of wheat

barley etc. The vegetation in the

forest area consists of Juniperus excelsa J. oxycedrus
Cedrus libani  Pinus nigra subsp. pallasiana P. bru-
tia  Quercus cocciferae .

In addition to the natural vegetation the species
i.e. P. P. brutia Cedrus libani

nigra Cupressus
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Cedrus L. Compositae

Quercus 1..  Platanus 1.

Juglans L. and Urticaceae respective-

Turkey Burdur pollen calendar pollen concentration
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atlantica  Platanus orientalis  Acer sp. Morus sp.
Populus sp. Robinia sp. Aesculus sp. Tilia sp.
Juglans sp.  Catalpa sp. Ailanthus sp. Pyrus sp.
Cercis sp.  Syringa sp. can be frequently seen in the

parks gardens and streets of the Burdur town.
In this study the gravimetric method and a Durham

9= \ere used. The Durham sampler was placed

sampler
on the office roof at the height of 25 m above the ground-
level . Slides placed on the Durham sampler were changed
weekly .

Before exposure the slides were covered with glye-
erine jelly mixed with basic-fuchsin ? . The slides were
examined by light microscope weekly. The grains were
identified and counted at genus level in most cases and
at family level in the least. The grains which could not be

identified were considered as unidentified types.
2 Results and Discussion

A total of 11 881 pollen grains from 39 taxa were
identified during two year period 5726 in 1996 and
6 155 in 1997 in the Burdur atmosphere. Of 39 taxa 23
were arboreal plants and the rest of them were non-arbore-
al plants. Of the pollen grains 9 090 76.51% have
been found as arboreal while 2 569 21.62% as non-
arboreal and 222 1.87% as unidentified Table 1
The arboreal pollen types were dominant probably due to
the vegetation and geographical location of the town. Ac-
cording to other studies carried out in Europe arboreal
pollen types are also dominant in other regions for the
same reason i.e. Finland 82% °  Ankara 76% ’
Perugia 71% " Bursa 70.01% ®  and Ascoli Piceno
55% .
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Table 1 Annual totals of weekly pollen counts
1996 1997 1996 - 1997 %

Taxa

Pinus 1645 1697 3342 28.13
Cupressaceae 1751 1554 3305 27.82
Quercus 292 408 700 5.89
Platanus 259 366 625 5.26
Salix 109 112 221 1.86
Cedrus 19 155 174 1.46
Juglans 53 93 146 1.23
Moraceae 41 45 86 0.72
Alnus 42 36 78 0.66
Ailanthus 32 45 77 0.65
Sophora 42 27 69 0.58
Populus 22 20 42 0.35
Rosaceae 19 23 42 0.35
Pistacia 18 23 41 0.35
Oleaceae 9 28 37 0.31
Robinia 20 13 33 0.28
Fraxinus 9 21 30 0.25
Ericaceae 5 12 17 0.14
Acer - 10 10 0.08
Ligustrum 4 6 10 0.08
Poterium 3 - 3 0.03
Acacia 1 - 1 0.01
Eleagnus 1 - 1 0.01
Total AP! 4396 4694 9090

% 37.00  39.51 76.51
Gramineae 571 710 1281 10.78
Chenopodiaceae/ Amaranthaceae 320 293 613 5.16
Compositae 69 93 162 1.36
Urticaceae 57 78 135 1.14
Plantago 43 71 114 0.96
Artemisia 53 54 107 0.90
Rumex 18 20 38 0.32
Umbelliferae 8 19 27 0.23
Caryophyllaceae 17 7 24 0.20
Cyperaceae 11 8 19 0.16
Rubiaceae 6 6 12 0.10
Typha 4 8 12 0.10
Leguminosae 9 - 9 0.08
Luzula 8 - 8 0.07
Cruciferae 6 - 6 0.05
Papaveraceae 2 - 2 0.02
Total NAP? 1202 1367 2569

% 10.12 11.50 21.62
Unidentified 128 94 222 1.87
Total 5726 6155 11881

% 48.19  51.81 100.00

1 AP arboreal pollen grains 2 NAP non-arboreal pollen grains.

The predominant pollen producers of arboreal plants
in the atmosphere of Burdur are Pinus sp. Cupres-
saceae  Quercus sp. Platanus sp. Salix sp. Cedrus
sp. and Juglans sp. They form 71.65% of the total
Table 1

Chenopodiaceae/ Amaranthaceae

pollen concentration The herbaceous plants
such as Gramineae
Compositae and Urticaceae make up 18.44% of the total
vegetation in the area Table 1

The 11 pollen types which were seen most frequently
are shown in Fig. 1. The Pinus sp. has the highest con-
centration with a maximum value of 1 697 grains/cm? dur-
ing 1997. The total mean values of other taxa analysed for
the two-year period were 1 671 grains/cm’ for Cupres-

saceae 641 grains/cm’ for Gramineae 350 grains/cm’

for Quercus sp. 313 grains/cm?® for Platanus sp. 307

grains/cm’®  for  Chenopodiaceae/ Amaranthaceae 111
grains/cm? for Salix sp. 87 grains/cm? for Cedrus sp.
81 grains/cm’ for Compositae 73 grains/cm’ for Juglans
sp. and 68 grains/cm’ for Urticaceae .

Monthly variations of the recorded pollen grains are
shown in Fig. 2. The seasonal variation in arboreal and
non-arboreal pollen concentrations is given in Fig. 3.

The earliest pollen grains appeared in January Fig.
2 . The main arboreal pollen grains were observed in this
month. Pollen grains began to increase in February
March and April and reached to their maximum levels in
May 2 541 pollen grains in 1996 and 2 464 in 1997
Pinus sp. Platanus sp.

Gramineae  Quercus sp.

Cupressaceae  Salix sp. Juglans sp. Urticaceae and
Compositae are dispersing high amounts of pollen more

than 33 %

tion period

into the atmosphere throughout their pollina-
especially in May. The amounts of pollen
grains were also in high levels in June. From the begin-
ning of July the pollen grains of weeds became domi-
nant but the amount of pollen was lower than it was in
spring. The reason for this decrease after June might be
correlated with the end of the pollination periods of many
arboreal plants which produce and release high amount of
pollen grains into the atmosphere Fig. 3 . In July the
nonarboreal pollen grains from Gramineae Plantago Ur-

Umbelliferae

Amaranthaceae  Caryophyllaceae and Artemisia were ob-

ticaceae  Compositae Chenopodiaceae/
served and arboreal pollen grains from Ailanthus Cupres-
saceae Pinus Sophora and Cedrus were observed. High
amounts of pollen grains of Chenopodiaceae/Amaran-
thaceae  Cedrus sp. Artemisia sp. were recorded in
August-September and low amounts of pollen grains for
Cedrus sp. Chenopodiaceae/ Amaranthaceae
Gramineae Compositae  and Artemisia sp. were record-
ed in October. Low amounts of Cupressaceae and
Grains/cm?
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Fig.1. Total annual mean values of the main pollen types in the
atmosphere of Burdur from 1996 to 1997.
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Fig.2.  Monthly total pollen concentration in the atmosphere of

Burdur 1996 — 1997.
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3.  Monthly mean variation of arboreal and non-arboreal pollen

Burdur 1996 — 1997.

AP arboreal pollen grains NAP non-arboreal pollen grains.
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Fig.4. Pollen calendar of Burdur.
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Chenopodiaceae/ Amaranthacea were recorded in Novem-
ber but no pollen grains were observed in December
Fig. 4 .

Even though they represent only a small proportion of
the airborne particles present in the atmosphere pollen
grains can be the cause of allergic responses in susceptible
humans and pollinosis ocular thinitis and/or asthma is

now a public health problem. Alnus '

saceae 15 6 14 4 14

Cupres-

Quercus Platanus Juglans '*

14 15 16 17

Oleaceae Fraxi-

18

Pinus
14 15

Moraceae

nus 45 Acer

15

Chenopodiaceae/
20

Gramineae
Amaranthaceae Compositae " Urticaceae
Plantago '

15 Rumex ! Umbellifer-
19

ae which can be detected in the atmosphere of Bur-

Artemisia

dur may cause asthma and allergic rhinitis in susceptible

14 15

humans. The pollen grains of Salix >  Populus

Rosaceae > Cyperaceae > Leguminosae ° ' Cru-
Ailanthus 19

Elaeagnus
19

ciferae Cedrus * Robinia

17

Ligustrum Caryophyllaceae ' T)y-

13 taxa have also been shown to

pha Papaveraceae
produce milder allergic reactions.

Of the arboreal pollen grains Pinus  Quercus
Platanus  Juglans Moraceae and of the non-arboreal
pollen grains  Gramineae  Chenopodiaceae/ Amaran-
thaceae Compositae Urticaceae Plantago were record-
ed at such high concentrations that they must be consid-
ered as the most important allergic pollen grains in Bur-
dur.

The most important airborne pollen grain types in all

followed by Ur-

the pollen grains

European countries are Gramineae

ticaceae . In Northern Europe ? 3 ©

of Betulaceae Betula Alnus Corylus ~ Gramineae and

Urticaceae are significant in contributing to the incidence
Urticaceae and Olea

of pollinosis whereas Gramineae

pollen grains are responsible for many cases of pollinosis

in the Mediterranean region * 17 %

In conclusion we have established the airborne

pollen calendar for Burdur Fig.4 in order to determine

the number of pollen grains causing allergenic disease in
the area and enable the doctors to help people suffering
from these diseases.
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