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Abstract: 
Hazel is an important source of tree pollen allergens, which are responsible for inhalant allergy symptoms in early spring. The aim of the study 

was to compare Corylus pollen season in 2022 in 12 cities located in different regions of Poland: Bialystok, Bydgoszcz, Cracow, Kielce, Lublin, 

Olsztyn, Piotrkow Trybunalski, Sosnowiec, Szczecin, Warsaw, Wroclaw and Zielona Gora. The measurements were conducted using a Burk-

ard-type volumetric sampler, operating in continuous volumetric mode. The following parameters were analyzed: pollen season duration, peak 

value and peak date, seasonal pollen integral and number of days with concentration exceeding the threshold values triggering allergy symptoms 

in sensitized individuals. The hazel pollen season in 2022 began in January and the first decade of February. The earliest it began in the western 

regions, and the latest in eastern Poland. In most cities, maximum daily pollen concentrations were registered between February 5th and 24th. The 

2022 hazel pollen season, compared to the 2021 season, was characterized by higher maximum daily pollen concentrations, higher seasonal 

pollen integrals (SPI) and higher number of days exceeding the threshold value for triggering allergy symptoms in most of the analyzed cities. 

The highest peak was recorded in Lublin (290 grains/m3) and the highest annual sum (SPI) in Cracow (2071). In 2022 the highest risk of allergy 

symptoms to hazel pollen allergens in sensitized individuals was found in Lublin, Cracow, Kielce and Sosnowiec. 
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Introduction
The Betulaceae family includes the genera 

Alnus Mill. (alder), Betula L. (birch), Corylus L. 

(hazel), Carpinus L (hornbeam), and Ostrya Scop. 

(hop hornbeam). The genus Corylus L. is represented 

by shrubs, such as common hazel (Corylus avellana 

L.), and trees, such as Turkish hazel (Corylus colurna 

L.) [1, 2].

Hazel is widespread in Poland, with the highest 

concentration of its cultivation in the central-south- 

-eastern macro-region [3]. During the growing season, 

hazel releases pollen the earliest of all allergenic 
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plants. Phenologically, the flowering of C. avellana L. 

is considered the beginning of early spring. The occur-

rence of hazel pollen in the air is significantly influ-

enced by meteorological factors [4, 5]. 

Due to the hazel pollen season falling within 

the “infection season” (January–March), symptoms of 

sensitization to hazel pollen allergens sometimes need 

to be differentiated from symptoms of upper respirato-

ry tract infection [6].

Together with birch and alder pollen, hazel 

is an important source of tree pollen allergens in the 

temperate climate zone of the Northern Hemisphere 

[7]. In the European GA2LEN study, conducted in 

several European countries, people with suspected 

inhalant allergy were examined [8, 9]. The percent-

age of patients sensitized to hazel (with positive skin 

prick test) ranged from 7.4% in Portugal and 11.9% in 

France to 35.9% in Germany and 49.4% in Denmark 

[8]. In Poland, the percentage was 22.3%, analogous 

to the European average of 22.8% [8]. The prevalence 

of clinically relevant sensitization to hazel in people 

with inhalant allergy ranged from 3.2% in Portugal 

and 7.4% in France to 32.4% in Germany and 37.8% 

in Denmark [9]. In Poland, the percentage was 13.3%, 

while the European average was 17.1% [9]. 

The marker for sensitization to hazel is Cor a 1, 

a major allergen to which nearly 100% of people aller-

gic to hazel react. It belongs to the PR-10 (Bet v 1-like) 

family of proteins. This family is responsible for the 

symptoms of allergy to tree pollen of the order Fagales 

Engl. [10]. Cross-reactions within the Fagales are ob-

served, including birch, alder, hazel, oak and beech. 

Cor a 1 homologs are also found in fruits, vegetables 

and hazelnuts [11]. Cor a 2, belonging to the minor 

allergens of hazel, represents the profilin group. Pro-

filins are considered panallergens and show very high 

cross-reactivity within the world of plants and foods of 

plant origin [10]. In people who are sensitized to Cor 

a 1 and Cor a 2, the cross-reactivity mechanism results 

in allergic symptoms (e.g. oral allergy syndrome) after 

eating fruits (melon, kiwi, peach, watermelon, orange, 

banana, strawberry, pineapple, apple, pear, cherry 

and lemon), vegetables (tomato, celery, soybean, 

pea, pepper and carrot) or nuts and grains (hazelnuts, 

walnuts, almonds, sunflower, pumpkin and sesame); 

including tree pollen-hazelnut syndrome [10, 11].

Aim

The aim of the study was to compare the hazel 

pollen season in 2022 in 12 cities located in different 

regions of Poland.

Material and method
Natural bioaerosol measurement stations were 

located in Bialystok, Bydgoszcz, Cracow, Kielce, 

Lublin, Olsztyn, Piotrkow Trybunalski, Sosnowiec, 

Szczecin, Warsaw, Wroclaw and Zielona Gora. The 

measurements were conducted during the 2022 pollen 

season. Pollen data were recorded, according to inter-

national standards, using a Burkard-type volumetric 

sampler, operating in continuous volumetric mode [12, 

13]. Concentrations were recorded in 7-day cycles and 

microscopic analysis was performed for each 24-hour 

period.

The duration of the hazel pollen season was 

determined by the 98% method, assuming that the be-

ginning and end of the season were days with record-

ed 1% and 99% of the annual total of pollen catch, re-

spectively [14]. Other features of the season that have 

been determined are: the sum of the daily average 

pollen concentrations for the season expressed by the 

seasonal pollen integral (SPI) [15] and maximum daily 

pollen concentration for the seasons as well as the date 

of occurrence of the maximum. The number of days 

with Corylus pollen concentrations exceeding thresh-

old values for the development of symptoms in allergic 

individuals was determined according to the available 

literature [16] (tab. 1).

Results
In 2022, the start of the hazel pollen season was 

recorded earliest in the western regions of Poland; in 

Zielona Gora (January 13th) and Szczecin (January 

14th), and the latest in Bialystok (February 8th), Cracow 

(February 9th) and Lublin (February 10th). In most 

cities, the hazel pollen season ended in the 3rd decade of 

March, while in Bydgoszcz, Warsaw, Piotrkow Trybu-

nalski and Lublin in the first days of April. The average 

duration of the season in the 12 measurement sites was 

58 days, with the shortest in Cracow and Piotrkow Try-

bunalski, and the longest in Kielce and Zielona Gora 

(tab. 1) (fig. 1–6). 

The highest daily pollen concentrations during 

the season were recorded in Lublin (290 grains/m3), 

Cracow (281 grains/m3), Sosnowiec (279 grains/m3), 

Kielce (241 grains/m3) and Wroclaw (231 grains/m3), 

and the lowest maxima, at about 4 times lower levels, 

in Bydgoszcz (55 grains/m3), Szczecin (63 grains/m3) 

and Bialystok (73 grains/m3) (tab. 1). At most measure-

ment sites the maximum daily concentrations were re-

corded between February 5th and 24th, although in Bia-

lystok and Kielce the peak value was recorded between 

March 14th and 16th. The highest annual pollen sums 
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Figure 1. Hazel pollen concentration in Bialystok and Bydgoszcz in 2022.

Table 1. Characteristics of hazel pollen season in 2022. 

Feature of 

pollen season 

Bialy-

stok

Byd-

goszcz
Cracow Kielce Lublin Olsztyn

Piotrkow 

Trybunalski

Sosno-

wiec
Szczecin Warsaw Wroclaw

Zielona 

Gora

Duration of 
pollen season

7.02–
31.03

30.01–
8.04

9.02–
24.03

25.01–
26.03

10.02–
4.04

3.02–
31.03

26.01– 
7.04

5.02–
29.03

14.01–
21.03

29.01–
4.04

n.d.–
22.03

13.01–
28.03

Seasonal pollen 
integral (SPI)

472 1062 2071 2062 1799 1038 1490 2038 328 1386 1248 1558

Peak value and 
peak date 

73 
(16.03)

55 
(16.02)

281 
(10.02)

241 
(14.03)

290 
(24.02)

67 
(16.02)

190  
(17.02)

276 
(12.02)

63 
(5.02)

112 
(18.02)

231 
(9.02)

94 
(10.02)

Days ≥ 35 pol-
len/m3  [16] 

1 7 17 15 17 10 12 13 2 12 11 15

Days ≥ 80 pol-
len/m3  [16]

0 0 9 7 4 0 4 8 0 1 2 3
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Figure 2. Hazel pollen concentration in Cracow and Sosnowiec in 2022.
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Figure 5. Hazel pollen concentration in Warsaw and Wroclaw in 2022.
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Figure 3. Hazel pollen concentration in Lublin and Olsztyn in 2022.
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Figure 4. Hazel pollen concentration in Piotrkow Trybunalski and Szczecin in 2022.
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(SPI), at 2038–2071, characterized Sosnowiec, Kielce 

and Cracow. The lowest values of seasonal pollen in-

tegral (SPI), at 328–427, were recorded in Szczecin 

and Bialystok respectively (tab. 1). The average SPI for 

hazel pollen season was 1379.

The number of days with pollen concentrations 

exceeding the threshold value at which allergy symp-

toms in sensitized individuals occur (35 grains/m3) 

did not exceed a dozen days, and the highest, amount-

ing to 15–17 days, was registered in Kielce, Zielona 

Gora, Lublin and Cracow. The highest number of days 

with very high concentrations (at least 80 grains/m3) 

was recorded in Kielce, Sosnowiec and Cracow and 

amounted to 7, 8 and 9 days, respectively. The small-

est number of days with hazel pollen concentrations 

generating allergy symptoms in sensitized individuals 

was recorded in Szczecin and Bialystok (tab. 1, fig. 

1–6).

Discussion
In 2022, the start of the hazel pollen season oc-

curred, as in years 2014–2020, in January and the first 

half of February [17–24]. In 2021, when prolonged 

period of low temperatures contributed to a delay in 

hazel flowering, it occurred between February 20th and 

March 1st [25]. This difference shows that the start of 

the hazel pollen season is variable and dependents on 

weather conditions, as has been shown in literature [4, 

5]. In 2022, similarly to 2020, the hazel pollen season 

began earliest in western Poland and latest in eastern 

regions [24]. However, in 2021 this pattern was ob-

served only partially [25]. 

As in previous years, in 2022 the maximum daily 

pollen concentration values varied considerably between 

cities [14–24], however, for majority of the assessed 

cities the values were higher than in the 2021 season. For 

example, in Bialystok this year’s maximum daily pollen 

concentration was 2.7 times higher than in 2021, in 

Lublin and Cracow about 2 times higher [25]. However, 

in 2022 the maximum daily pollen concentrations in Bi-

alystok and Lublin were lower than in 2020 season [24]. 

As in previous years, with the exception of 2021, the 

city with the highest maximum daily concentration was 

Lublin [23–25]. The number of days with pollen con-

centrations above the threshold value (35 grains/m3) was 

also among the highest in Lublin, as in previous years. 

This is influenced by the large area of hazel planting in 

Lublin region, which accounts for 42.4% of the total 

acreage of its cultivation in Poland [3].

In most of the analyzed cities the number of 

days exceeding the threshold value for triggering 

allergy symptoms in sensitized individuals was higher 

than in 2021; the highest for Lublin (as mentioned 

above), Cracow and Kielce [25].

Only in Cracow the peak date of daily pollen 

concentration was recorded very soon after the start of 

the pollen season (1 day), similar to the 2021 season 

[25]. In other cities in 2022 the peak value was record-

ed at a greater time interval from the date of the start of 

the season, in most of the analyzed cities in the second 

decade of February. The seasonal peaks were record-

ed latest in Bialystok, while the earliest in Szczecin, 

similar to the 2018–2021 season [22–25].

The average value for seasonal pollen integral 

(SPI) for the cities assessed in 2022 turned out to be 

Figure 6. Hazel pollen concentration in Zielona Gora and Kielce in 2022.
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2 times higher than in 2021; including Cracow 3.5 

times higher, Sosnowiec 2.2 times higher, Lublin and 

Wroclaw 1.8 times higher [25].

Conclusions
In 2022, in the analyzed cities of Poland, the 

hazel pollen season began in January and the first 

decade of February. The earliest it began in the western 

regions of Poland (in mid-January), and the latest in 

eastern Poland (in the first decade of February).

In most cities, maximum daily pollen concen-

trations were recorded between February 5th and 24th. 

The 2022 hazel pollen season, compared to the 

2021 season, was characterized by higher maximum 

daily pollen concentrations, higher seasonal pollen 

integrals (SPI) and higher number of days exceeding 

the threshold value for triggering allergy symptoms in 

most of the analyzed cities.

In 2022 pollen season the highest risk of allergy 

symptoms to hazel pollen allergens in sensitized indi-

viduals was found in Lublin, Cracow, Kielce and Sos-

nowiec.
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