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Abstract: 
In addition to hazel pollen, alder pollen causes allergy symptoms in subjects suffering from early spring allergies. The study consisted in the ana- 

lysis of the concentration of Alnus pollen in the air of 12 Polish cities: Bialystok, Bydgoszcz, Cracow, Kielce, Lublin, Olsztyn, Piotrkow Trybu-

nalski, Sosnowiec, Szczecin, Warsaw, Wroclaw, and Zielona Gora. The research was carried out in 2022. The volumetric method and Burkard or 

Lanzoni samplers were used. The pollen season was determined with the 95% method. The onset of the season was recorded earlier in the west 

of Poland than in the east of the country, i.e. between January 30th and February 18th. The season ended between March 23rd and April 3rd. The 

maximum alder pollen concentrations were determined in between February 14th and March 16th. The highest concentrations of alder pollen were 

detected in Kielce and Piotrkow Trybunalski, while the lowest values were recorded in Bialystok and Szczecin. 
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Introduction
The genus Alnus Mill. from the Betulace-

ae family comprises trees and shrubs growing in the 

northern hemisphere. Five species of this genus occur 

in Europe [1]. Black alder (Alnus glutinosa L.) and 

gray alder (A. incana L.) grow in wet habitats along the 

banks of rivers and lakes [2]. 

In Poland, alders are one of the first trees to begin 

flowering, most often in February or March [3]. The 

onset of the pollen season largely depends on the thermal 

conditions prevailing at the beginning of the year [4]. 

Alder pollen often causes allergic rhinoconjunctivi-

tis and bronchial asthma in early spring. The threshold 

value for Alnus pollen is 45 pollen grains in 1 m3 [5].
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Since the middle of the last century, the inci-

dence of allergic rhinitis and asthma has been increas-

ing. This results not only from air pollution but also 

from the increase in the amount of allergenic pollen 

produced mainly by trees, including Alnus pollen [6]. 

Based on the results of analyses carried out at 97 re-

search stations in many European countries, it has 

been suggested that not only climate change but also 

anthropogenically induced increase in the atmospheric 

CO
2
 level are the causes of this phenomenon [6].

Alder is used for reclamation of devastated 

land. It is sometimes planted as an ornamental tree 

and used as a medicinal plant [2]. Alder wood is used 

in sculpture, the manufacture of string instruments, 

boats, and yachts, and the construction of underwater 

structures (Venice, Amsterdam). It is characterized by 

high resistance to decay. It is also used for the produc-

tion of charcoal and gunpowder [7].

Aim
The aim of the study was to analyse the alder 

pollen seasons in selected cities of Poland in 2022.

Material and method
The investigations of the airborne Alnus pollen 

concentration were carried out in Bialystok, Bydgo-

szcz, Cracow, Kielce, Lublin, Olsztyn, Piotrkow Try-

bunalski, Sosnowiec, Szczecin, Warsaw, Wroclaw, 

and Zielona Gora. Volumetric Burkard or Lanzoni 

samplers were continuously used in all measurement 

stations in 2022. The daily pollen concentrations 

were determined. The results were expressed as the 

number of pollen grains in 1 m3 of air per day (P/m3). 

The length of the alder pollen seasons was determined 

with the 95% method. The start and end of the season 

were defined as the date when 2.5% and 97.5% of the 

seasonal cumulative pollen count was trapped, re-

spectively. 

The number of days with a concentration equal 

to or greater than 45 P/m3 and 85 P/m3 was deter-

mined. The first allergy symptoms in subjects sensi-

tized to alder pollen and symptoms in all allergic pa-

tients occur at these threshold values [5]. 

Results
In 2022, the earliest onset of the alder pollen 

season was recorded in Szczecin (January 30th) and 

Zielona Gora (February 9th) as well as Sosnowiec and 

Wroclaw (February 10th). The latest beginning of the 

season was noted in Lublin (February 18th) as well as 

Bialystok and Kielce (February 17th). The multimodal 

curves of the course of the alder pollen season were 

characterized by several peaks (fig. 1–6). In all cities, 

a significant decrease in the concentration of airborne 

pollen was recorded at the end of the first 10 days of 

March; this was followed by an increase in the con-

centration of alder pollen in mid-March. The alder 

pollen season ended on the last ten days of March, 

with the exception of Bialystok and Lublin, where the 

end was recorded at the beginning of April. The pollen 

seasons lasted 37–55 days; the shortest season was re-

ported in Cracow, and the longest season was recorded 

in Szczecin (tab. 1). 

Table 1. Characteristics of Alnus pollen season in 2022.

Site
Pollen season period by 

the 95% method
(number of days)

Peak value [P/m3] Peak date

Days number with concentration  
above threshold Annual pollen 

sum
45 P/m3 85 P/m3

Bialystok 17.02–3.04 (46) 108 16.03 5 1 968

Bydgoszcz 15.02–26.03 (40) 687 21.02 38 32 9248

Cracow 16.02–24.03 (37) 740 24.02 33 26 6947

Kielce 17.02–26.03 (38) 1048 15.03 37 29 9632

Lublin 18.02–2.04 (44) 459 15.03 34 27 5363

Olsztyn 16.02–27.03 (40) 464 16.03 34 23 6689

Piotrkow Trybunalski 15.02–26.03 (40) 879 25.02 40 35 10 076

Sosnowiec 10.02–24.03 (43) 621 26.02 38 26 7142

Szczecin 30.01–25.03 (55) 256 14.02 14 9 2144

Warsaw 14.02–25.03 (40) 689 25.02 39 31 9022

Wroclaw 10.02–3.03 (42) 683 18.02 38 30 7732

Zielona Gora 9.02–23.03 (43) 642 24.02 40 32 8522
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The maximum concentrations of alder pollen 

in Bialystok, Olsztyn, Lublin, and Kielce were noted 

on a similar date, i.e. on March 15th–16th. The season 

maximum in the other cities was recorded between 

February 14th and February 26th. An exceptionally high 

daily concentration of alder pollen was reported from 

Kielce (1048 P/m3). It was almost 10-fold higher than 

that in Bialystok, where the lowest maximum value 

was recorded (tab. 1). The highest annual pollen sums 

in the range of 9022–10 076 grains were noted in Pio- 

trkow Trybunalski, Kielce, Bydgoszcz, and Warsaw. 

The lowest values of 968 and 2144 were recorded in 

Bialystok and Szczecin, respectively.

The lowest risk of allergy related to the pres-

ence of high concentrations of alder pollen (above 45 

P/m3) was noted in Bialystok (5 days) and Szczecin (14 

days); this period in the other cities lasted 33–40 days. 

The shortest period with a very high concentration of 

pollen of this taxon (above 85 P/m3) was reported in 

Bialystok (1 day) and Szczecin (9 days), while the very 

high concentrations of alder pollen in the other cities 

persisted for 23 (Olsztyn) to 35 days (Piotrkow Trybu-

nalski) (tab. 1). 

Figure 1. Alnus pollen concentration in Bialystok and Szczecin in 2022. 

Figure 2. Alnus pollen concentration in Bydgoszcz and Wroclaw in 2022. 
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Figure 4. Alnus pollen concentration in Kielce and Piotrkow Trybunalski in 2022.

Figure 5. Alnus pollen concentration in Lublin and Olsztyn in 2022. 

Figure 3. Alnus pollen concentration in Cracow and Sosnowiec in 2022. 
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Discussion
In 2022, the alder pollen season in most Polish 

cities (except Szczecin) began between February 9th 

and February 18th, i.e. approximately 10 days earlier 

than in the previous year. The comparison of data from 

2019–2022 showed that the alder pollen season typi-

cally began on different days of February. The season 

started at the end of January in 2020 and 2022 only in 

Szczecin [8–10]. In all the study years, the alder pollen 

season began earlier in the west of the country than in 

the eastern part.

In 2022, the end of the pollen season was re-

corded in the third ten days of March or in early April. 

The season usually ended in the first or second days of 

March in 2019 and 2020 and between March 26th and 

April 19th in 2021.

During these four years, the maximum daily 

concentrations of alder pollen were recorded on dif-

ferent days of February or March, usually between 

mid-February and the beginning or mid-March. The 

maximum values were recorded at the end of March 

(March 26th) only in Bialystok. 

The alder pollen season in 2022 was charac-

terized by substantially lower pollen concentrations 

than in 2021. As shown by the comparison of the 

results from 2019–2022, the lowest concentrations 

of alder pollen were usually recorded in Cracow and 

Sosnowiec, but not in 2022 [8–10]. In 2022, high and 

very high concentrations of alder pollen persisted over 

a greater number of days than in 2019–2021 in most 

cities.

Conclusions
1. In 2022, the earliest onset of the alder pollen 

season was recorded in Szczecin (at the end of 

January), while the season in the other cities 

started in the first or second 10 days of Febru-

ary. 

2. The highest risk of pollen allergy caused by the 

presence of airborne alder pollen was noted in 

Kielce and Piotrkow Trybunalski.

3. The annual alder pollen sums were lower in 

2022 than in 2019–2021.
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