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Abstract: In this study, pollen grains were sampled by using a Lanzoni trap (Lanzoni
VPPS 2000) in atmosphere of Bursa in 1999 and 2000. During two years, a total of
13,991 pollen grains/m3 which belonged to 59 taxa and unidentified pollen grains were
recorded. A total of 7,768 pollen grains were identified in 1999 and a total of 6,223 in
2000. From these taxa, 36 belong to arboreal and 23 taxa to non-arboreal plants. Total
pollen grains consist of 78.61% arboreal, 20.37% non-arboreal plants and 1.03%
unidentified pollen grains. In the region investigateshus sp.,Olea sp.,Platanussp.,
Gramineae Cupressaceae/Taxace&@jercussp., Acer sp., Morus sp. Xanthiumsp.,
Castaneasp., Chenopodiaceae/Amaranthaceaerylus sp., Artemisia sp., Urtica sp.
andFraxinussp. were responsible for the greatest amounts of pollen. During the study
period the pollen concentration reached its highest level in April.
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INTRODUCTION Mount Uludag to the south and the Samanli Range to the
north. Bursa has a Mediterranean vegetation and climate
Airborne pollen grains are inhalant allergens which ari@ general. The plain near the metropolitan district comprises
natural-source related. When released by the sourcesagricultural land: vineyards, plum, quince, peach, olive
sufficient amounts, allergenic pollen may evoke allergigroves and land suitable for the growth of sunflower,
responses in sensitive patients, leading to pollinosigbacco, etc.
These diseases appear especially during flowering periodsAnalysis of the flora of Mount Uludag shows that
of plants. Determination of a type and concentrations &uro-Siberian elements (63%) are dominant while 31%
pollen grains will be helpful for patients suffering fromMediterranean and 6% Iran-Turan elements can be
allergic diseases. For this reason, annual pollen calendabserved. In the vegetation zones the following species
have been prepared in many countries [2, 6, 14, 17, 19].are found: LauretumL@urus nobilis Olea europaea
The aim of this study is to present the results of two yealaniperus oxycedrugercis siliquastrumErica arboreg,
(1999-2000) continuous volumetric sampling of airborn€astanetum Gastanea sativa UImus mindr Juglans
pollen in the Bursa atmosphere, their percentage valuesgia, Corylus avellana Quercussp.), FagetumHRagus
pollen season periods and pollen calendar for Bursa.  orientalis Carpinus betulus Pinetum Pinus nigra),
Abietum (Abies nordmannianaubsp.bornmielleriang
MATERIAL AND METHOD and Alpinetum Junipreus nana Vaccinium myrtillus
Thymussp.,Daphne oleoide®Digitalis ferrugineg. In the
Bursa is a city with two million inhabitants, situated aSamanli Mountains, the local flora features Mediterranean
41° 11' N, 29° 04' E in north-western Turkey at an altitudelements such a#inus nigrg Juniperus oxycedrys
of 100 m above sea level, located on a plain flanked I&yurcussp.,Olea europaeglLaurus nobili3.
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Table 1.Annual totals of average daily pollen counts, Bursa 1999-2000. Pinus

Arboreal Plants Gramineae

Pinus 1832 1088 2920  20.87 Cupres./Taxa.

Olea 949 1044 1992  14.24 Quercus

Platanus 1248 713 1961  14.01 Morus

Cupressaceae/Taxaceae 712 609 1321 9.44 Xanthium

Quercus 382 246 628 4.49 Castanea

Acer 142 164 306 219 Cheno/Amaranth.

Morus 215 55 270 193 Moot

Castanea 101 144 245 1.75 Urtica

Corylus 126 88 215 1.54 Fraxinus R
Fraxinus 68 85 153 1.09 0 2 4 6 8 10 12 14 16 18 20 22

Alnus 62 74 136 0.97

Carpinus 73 52 125 089 Figure 1. Total annual percentage of the main pollen types in the
Salix - 52 72 125 0.89 " 4tmosphere of Bursa (1999-2000).

Pistacia 78 27 105 0.75

Ericaceae 49 40 90 0.64 In addition to the natural vegetation around Bursa, the
Ostrya 43 18 61 043 following species are frequently seen in parks, gardens
i‘;g'natﬂis gg ig gg 8-‘3‘5 and on streets of the towAcer campestreAcer negundo
Robinia 37 14 52 0.37 Aescglus hlppocgstanunAllarlthus altissima Albizzia
Populus 20 o5 45 0.32 julubrissin Berberis thrunbergjiBetula verrucosaBuxus
Ulmus 21 17 38 0.27 sempervirens Catalpa bignonioides Celtis australis
Fagus 10 1 22 0.15  Crataegus monogynaCryptomeria japonicaCupressus
gleaceae 15; ; 1“; g-ﬁ sempervirenCydonia japonicaEuonymus japonigaFicus
Bgtsj;eae 12 3 15 011 cgrica Forsythia int(_erme_diaFraxinus excelsiQrGinkp

Tilia 4 6 9 0.07 biloba, Hedera helix Ligustrum vulgare Magnolia
Sophora 5 1 6 0.04 grandiflora, Magnolia soulangianaMorus nigra Nerium
Aesculus 4 2 S 0.04  oleander Ostrya carpinifolia Pinus brutia Populus
é’;‘l‘zz ; cl) g g'gg tremula Prunus persica Prunus laurocerasysPrunus
Cedrus 1 1 5 001 granatum Phillyrea latifilia, Robinia pseudoacgc;iéia_lix
Ligustrum 1 1 2 0.01 babylonica Salix albg Sambucus nigreSophora japonica
Poterium 1 0 1 0.01 Syringa vulgaris Taxus baccataThuja orientalis Tilia

Total 6346 4652 10998 7861 tomentosa Ulmus glabra Vibirnum opulus Wistaria
Percent 4536 3325  78.61 sinensis

Non-arboreal Plants (NAP)

Gramineae 730 923 1653 1182 Pollen sampling was carried out using a volumetric trap
Xanthium 114 138 252 1.80 (VPPS 2000 Lanzoni, Bologna, Italy) placed about 25m
Chenopodiaceae/Amaranthaceae 75 162 237 178pove ground level, on the roof of the Almira Hotel which
Grrttfcna“'s'a gg 1els§ ig; i_‘fg is located in the center of the city in a densely populated
Plantago 85 54 138 099 Zzone. The sampling airflow rate was 10 I/min. Pollen was
Rumex 48 20 68 0.49 caught on a 24 mm wide transparent tape coated by a thin
Parietaria 34 15 49 035 film of silicon oil. The tape was mounted on a cylinder
S;”;gﬁlig?:e 1225 194 2319 00-1258 rotating at a speed of 2 mm per hour. A complete rotation
P 1 3 14 010 Of th_e cyllnder took seven days. Weekly tape strips were
Cruciferae 13 1 14 0.10 Cut into 7 pieces, each 48 mm in length. Each piece
Taraxacum 3 1 4 0.03 corresponded to one day sampling. They were then
Typha 3 1 4 0.03 mounted and stained in glycerine jelly mixed with basic
Centaurea L 2 3 002 fychsine and examined microscopically. A sampling method,
Juncaceae 2 1 3 0.02 _,. . . .

Rubiaceas 5 1 3 0.02 Slide preparation and data interpretation were performed
Labiatae 2 0 2 0.01 according to the standard method of the Italian Network
Caryophyllaceae 1 1 2 0.01 for the Aerobiological Monitoring [6], and pollen concen-
Luzula 1 0 1 0.01  trations were expressed as number of pollen grains per
Leguminosae 1 0 1 0.00 cubic meter (p/ﬁ124h).

Ranunculaceae 1 0 1 0.00 . .

Helianthus 1 0 1 001 The analysis of the pollen cpncentratlon trend from
Papaveraceae 1 0 1 0.01 1999 to 2000 was performed using the annual sum of the
Onobrichis 1 0 1 0.01 daily mean values. The pollen was counted at a magni-
Malvaceae 1 0 1 0.01 fication of x 100, in 24 transverse bands corresponding to
Total 1824 1526 2850 = 2037 oyery full hour, and total daily counts werneerted into
Percent 9.46 10.91 20.37 R .

Unidentified 08 6 143 103 the number of pollen grains pe_? of air. .

Total 7768 6223 13991 100.00 Pollen calendar for Bursa is given in the figures on the
Percent 55.52  44.48  100.00 basis of 10 day means.
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Figure 2. Total pollination in decade periods (1999-2000). Figure 3. Monthly total variation in pollen grains in the atmosphere o

Bursa (1999-2000).

RESULTS were recognized. The first peak occurred from mid-February
to mid-March, caused by Cupressaceae/Taxacaag|us

A total of 13,991 pollen grainsffrom 59 taxa, 7,768 in sp.,Fraxinussp. andAlnussp. pollen. The second and the
1999 and 6,223 in 2000, were identified in the atmosphehéghest peak occurred from the end of March to the end of
of Bursa during the two years. Of these, 36 taxa we#dgpril and was caused by Cupressaceae/Taxaceae, Gramineae,
arboreal and the others non-arboreal plants. A total #icer sp.,Morus sp.,Platanussp.,Pinussp. andQuercus
10,998 pollen grains were found to be arboreal (78.61%gp. pollens. The third peak occurred from the middle of
2.850 as non-arboreal (20.37%) and 143 as unidentifiddiay to the beginning of June with an increase in numbers
(1.03%) (Tab. 1). of pollen of Graminead&?inussp.,Oleasp. andJrtica sp.

The main pollen producers were arboreal plants such @se fourth peak occurred at the end of June, caused by
Pinussp.,Oleasp.,Platanussp., Cupressaceae/Taxaceaezramineae an@astaneasp. polen. The fifth peak occurred
Quercussp., Acer sp., Morus sp., Castaneasp., Corylus  at the beginning September with an increase in the pollen
sp. andrraxinussp. These give 71.55% of the total pollerof Xanthiumsp. and Chenopodiaceae/Amaranthaceae.
grains (Tab. 1, Fig. 1). Among herbaceous plants GramineaeThe seasonal variation in arboreal and non-arboreal
Xanthiumsp., Chenopodiaceae/Amaranthacéatemisia pollen grains are given in Fig. 3.
sp. andJrtica sp. were found frequently in the atmosphere The earliest pollen grains in the atmosphere of Bursa
making up to 17.73% of the total (Tab. 1, Fig. 1). were noted in January (Fig. 3). The main arboreal pollen

Ten day means of total pollen grains recorded in thgrains were observed during this month. In January, low
atmosphere are shown in Fig. 2. Five peaks in concentratimounts were recorded f@orylussp. (0.24%), Cupressaceae/

Table 2. The highest airborne pollen concentrations in consecutive months and their yearly composition (%), Bursa, Turkey.

Taxa Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Nov Dec Total (%)
Pinus - - 002 949 1014 1212 0.09 0.01 - - - - 20.87
Olea - - - 003 1153 263 0.04 - - - - - 14.24
Platanus - - 005 1256 1.40 - - - - - - - 14.01
Cupressacea/Taxaceae 0.07 1.23 2.72 4.25 1.11 0.05 0.01 - 0.001 0.00 - 0.001 9.44
Quercus - - 0.01 3.32 1.16 - - - - - - - 4.49

Acer - - 1.64 0.54 0.001 - - - - - - - 2.19
Morus - - 0.03 1.66 0.25 - - - - - - - 1.93
Castanea - - - - 0.01 1.17 0.57 0.005 - - - - 1.75
Corylus 0.24 0.97 0.32 - - - - - - - - 0.001 1.54
Fraxinus 0.07 027 0.38 0.38 - - - - - - - - 1.09
Gramineae - 001 024 221 466 232 133 086 0.18 0.02 - - 11.82
Xanthium - - - - - - 0002 094 085 0.01 - - 1.80
Chenopodiaceae/Amaranthaceae 0.001 0.04 0.04 0.18 0.66 0.75 0.04 - - 1.70
Artemisia - - - - - - 0.02 0.21 1.01 0.05 - - 1.29
Urtica - - - 001 040 033 017 018 0.02 0.003 - - 1.12
Total 038 249 541 3446 3068 765 241 286 281 0.12 0 0.002 89.28
Others 0.07 071 091 346 266 062 076 024 020 0.02 0 0.002 9.65
Unidentified 0.01 0.02 0.11 0.26 0.36 0.13 0.06 0.03 0.04 0.01 0.00 0.00 1.03
Total 046 322 643 3818 3376 840 323 313 304 016 0.00 0.004 100.00
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Figure 4. Pollen calendar of Bursa (1999-2000).
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Taxaceae an#fraxinussp. (0.07%) (Tab. 2). Number of Morussp. The pollen season started in the first decade
pollen grains increased in February—March and reacheddafsMarch and ended in the third decade of May. The peak
maximum level in April (38.18%Platanussp. (12.56%), value was in April (Tab. 2, Fig. 4).
Pinussp. (9.49%), Cupressaceae/Taxaceae (4.23%excus Xanthiumsp. The pollen season started in mid-July and
sp. (3.32%), Gramineae (2.21%)orussp. (1.66%)Acersp. ended in the last days of October. The highest counts
(0.54%),Fraxinussp. (0.38%)Qleasp. (0.03%)Urtica sp. were recorded from mid-August to the first days of
(0.01%) and Chenopodiaceae/Amaranthaceae (0.001%@ptember (Tab. 2, Fig. 4).
released high amounts of pollen into the atmosphereCastaneasp. The pollen season started in the last days
throughout their pollenseason, and were responsible foff May and ended in the last days of July. The highest
more than 34.46% of the total pollen grains in April (Tab. 2)alue was from mid-June to the first days of July (Tab. 2,
The numbers of pollen grains were also high in MayFig. 4).
From July, the pollen grains of weeds became dominant,Chenopodiaceae/Amaranthaceae: Pollen release continued
but the amount of pollen was lower than in springtimdrom the third decade of April to the third decade of
The reason for this decrease was associated with the €@xatober. The highest counts were recorded from mid-
of the pollination periods of many arboreal plants whiclugust to the middle of September (Tab. 2, Fig. 4).
produced and released high amounts of pollen grains intoCorylussp. The pollen season started in the last days of
the atmosphere (Fig. 3). In June and Jdlgasp., Grami- December and ended in the last days of March. The
neae Castaneasp. andPinussp.; in AugusXanthiumsp., highest value was in February and the first days of March
Gramineae, Chenopodiaceae/Amaranthaceae; in Septenm@eb. 2, Fig. 4).
Artemisia sp.,Xanthiumsp. and Chenopodiaceae/ Ama- Artemisiasp. The pollen season started in the first days
ranthaceae; in Octobekrtemisia sp., Chenopodiaceae/ of July and ended in the last days of October. The highest
Amaranthaceae were recorded as dominant taxa (Tab. Blue was in mid-September and last days of September
In November, no pollen grains were recorded; In DecembéT,ab. 2, Fig. 4).
only arboreal pollen types such as of CupressaceaelUrtica sp. Pollen release continued from the third
TaxaceaeCorylussp. andAlnussp. were recorded. decade of April to the first decade of October. The highest
The types of pollen present in the atmosphere of Bursaunts were recorded in May, June, mid-July and August
are shown as a pollen calendar in Fig. 4, based on the tqfEdb. 2, Fig. 4).
counts pollen grains 10 days/m 1999-2000. The following ~ Fraxinus sp. Pollen release continued from the first
taxa produced the greatest amount of pollen: days of January to mid-April. The highest counts were
Pinussp. The pollen season started in the second decadeorded from the last days of January to the middle of
of March and ended in the third decade of August. Thipril (Tab. 2, Fig. 4).
highest values were noted in April, May and in the first
days of June (Tab. 2, Fig. 4). DISCUSSION
Olea sp. The pollen season started in the last days of
April and ended in the first days of July. The peak value In the atmosphere of Bursa, arboreal pollen types were
was noted in mid-May and in the first days of June (Tab. 8pminant; this is due to the vegetation composition and
Fig. 4). geographical location of the town. According to other
Platanussp. The pollen season was relatively short. Btudies carried out in Europe, arboreal pollen types are
started in mid-March and ended in mid-May. The highesilso dominant irFinland (82%) [10], Ostrowiec Swigto-
counts were recorded in April and the first decade of Malyrzyski, Poland (73%) [9], Isparta, Turkey (71%) [2],
(Tab. 2, Fig. 4). Perugia, Italy (71%) [16], Bursa, Turkey (70.01%) [1] and
Gramineae: Pollen grains were recorded during th&scoli Piceno, Italy (55%) [16].
greater part of the year, from February to October. The Some important pollen of plants suchRisussp. [15],
highest counts were recorded from April to mid-AugustOleasp. [8, 13]Platanussp. [7], Gramineae [8], Cupressa-
The Gramineae family was one of those herbs, whiateae/Taxaceae [11Quercussp. [18],Acersp. [5],Morus
released high amount of pollen into the atmosphere (Tabsp, [3], Xanthiumsp. [5],Castaneasp. [11], Chenopodiaceae/
Fig. 4). Amaranthaceae [11orylus sp. [7], Artemisiasp. [19],
Cupressaceae/Taxaceae: Pollen grains of these familigsica sp. [4] andFraxinus sp [11] were also found in
were recorded all year round. The highest counts wenéggh concentrations in Bursa. In Europe, the dominant
recorded from February to May (Tab. 2, Fig. 4). airborne taxa have been determined as Gramirdaes
Quercussp. Pollen release continued from the thirdirtemisig Urtica, Betulain Leiden, The Netherlands [18,
decade of March to the third decade of May. The highe$9]; Gramineae, Urticaceae, Oleaceademisiain Ascoli
counts were recorded in April and the first days of Maficeno, Italy [16]Betula Pinus Alnus Platanus Plantago
(Tab. 2, Fig. 4). in Brussels, Belgium [18, 19]; Cupressaceae, Gramineae,
Acer sp. Pollen release continued from the first days @uercus Plantagoin Montpellier, France [19]; Pinaceae,
March to the first days of May. The highest counts werAlnus Betulg Quercus Betula GramineaeArtemisiain
recorded from mid-March to the first days of April (TabJyvaskylan, Finland [10, 18RAInus Betulg Gramineae,
2, Fig. 4). Corylusin OstrowiecSwigtokrzyski, Poland [9]; Betulg
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Quercus Gramineae, Urticaceae in Vienna, Austria [18]. 5. Chapman JA: Aeroallergens of Southeastern Missouri, USA.

i ; ana1986,25, 235-246.
The airbome pollen types mentioned above ai%r& D'Amato G, Spieksma FTM: Allergenic pollen in Euroieana

responsible for many cases of pollinosis in Europe. 1990.30. 67-70.
7. Eriksson NE, Wihl JA, Arrendal H, Strandhede SO: Tree pollen
CONCLUSION allergy.Allergy 1984,39, 610-617.

8. Gioulekas D, Chatzigeorgiou G, Lylogiannis S, Papakosta D,

. . - . Mpalafoutis C, Spieksma FTMDlea europea3-year pollen record in
Pollen grains of 59 taxa were identified during the polle{p,e area of Thessaloniki, Greece and its sensitizing significance.

season in the atmosphere of Bursa, 15 of them formgérobiologia1991,7, 57-61.
about 89.28% of spectrum. In the region investigated, 9- Kasprzyk I: Palynological analaysis of airborne pollen fall in

; rowiec Swigtokrzyski in 1995. Ann Agric Environ Med 996,3, 83-86.
phO”.en gr".’"”s Wlere Ireporded alf|1 yeah roun? agd rfeacr:]galo. Koivikko A, Kupias R, Makinen Y, Pohjola A: Pollen seasons:
their maximum levels in May. The pollen calendar for t forecasts of the most important allergenic plants in Finlaikkrgy

region presented in this paper may be useful fawss 41, 233-242.

allergologists to make an exact diagnosis. 11. Levetin E, Buck P: Hay Fever plants in Oklahowan Allergy
1980,45, 26-32.
12. Mandrioli P: The Italian aeroallergen network: report 1990

Acknowledgements Aerobiologia1990,6, 2-59.
This study was supported financially by the Research 13. Melillo G, D'Amato G, Liccardi G, D'Agostino F, Schiana M:

: . . . Allergy to Olea europaea pollen; relationship between skin prick test,
Foundation of Uludag University (Project No 1998/11). We arﬁAST, ELISA and Bronchial Provocations tegifiergol Immunopathol

grateful to staff of Hotel Almira for various kinds of help. 1985,13, 229-234.
14. Nardi G Demasi O, Marchegian1 A: A study of airborne allergenic
REFERENCES Egge_:?ggc.)ntent the athmosphere of Ascoli Picefimn Allergy1986,57,

) 15. Newmark FM, Itkin IH: Asthma due to pine pollédnn Allergy
1. Bicakci A, Inceoglu O, Sapan N, Malyer H: Airborne pollen 1967,25, 251-252.

calendar of the central region of Bursa (Turkéygrobiologial996,12, 16. Romano B, Mincigrucci G, Frenguelli G, Bricchi E: Airborne
43-46. pollen content in the atmosphere of central Italy (1982-1®gjerientia
2. Bicakci A, Akkaya A, Malyer H, Unlu M, Sapan N: Pollen calendar1988,44, 625-629.
of Isparta, Turkeylsrael J Plant ScR000,48, 67-70. 17. Saverova E, Polevova S: Aeroplaynological calendar for Moscow
3. Bousquet J, Cour P, Guerin B, Michel FB: Allergy in the 1994.Ann Agric Environ Med 996,3, 115-119.
Mediterranean area, |. Pollen counts and pollinosis of MontpeQier. 18. Spieksma FTM: Pollinosis in Europe: New observations and
Allergy 1984,14, 249-258. developmentskRev Paleobot Palyndl990,64, 35-40.

4. Bousquet J, Hewitt B, Guerin B, Dhivert H, Michel FB: Allergy in 19, Spieksma FTM, Nolard N, Jager S: Fluctuations and trends in
the I\_/Iedl_terranean_area_, II. Cross-allergenicity among Urticaceae polleaigborne concentrations of some abundant pollen types, monitored at
(Parietaria and Urticallin Allergy 1986,16, 57-64. Vienna, Leiden and BrusselSrana1991,30, 309-312.



