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Abstract:
The paper presents the course of pollen season of plantain in Bialystok, Bydgoszcz, Drawsko Pomorskie, Cracow, Lublin, Olsztyn, Opole, Piotr-

kow Trybunalski, Sosnowiec, Szczecin, Warsaw, Wroclaw and Zielona Gora in 2018. Measurements were performed by the volumetric method 

(Burkard and Lanzoni pollen samplers). Pollen season was defined as the period in which 98% of the annual total catch occurred. The plantain 

pollen season started in the first decade of May and lasted until the end of September. Despite such a long pollen season in Poland, only in some 

cities there are days with an average concentration exceeding 10 P/m3. Significant differences were observed in annual sum values. The highest 

values were recorded in Lublin (400 grains) and Zielona Gora (308 grains), and the lowest in Drawsko Pomorskie (160 grains) and Olsztyn (184 

grains). The value of annual average in 2018 was usually lower than in the previous years.
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T he Plantago variety (Plantago L.) has about 300 
species, which is a common weed in our climate. 
There are 9 species in Poland, the most numero-

us of which are Plantago lanceolata, Plantago major, 
Plantago media [1]. The pollen season lasts from May 
to September [2, 3]. Plantago is known primarily as 
medical plant, but also have allergenic properties. The 
concentration of its pollen is usually low. Symptoms 

coming from this allergen may increase during weed 
and plant pollination. Plantago allergens in a small per-
centage can cause disease symptoms and exacerbate 
asthma attacks [4]. Many publications contain contra-
dictory information on the significance of plantain al-
lergens, and the threshold levels that can cause disease 
symptoms are also unknown [5, 6].
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Aim
The aim of the study was to compare the plan-

tain (Plantago) pollen concentrations in the air of Bi-
alystok, Bydgoszcz, Drawsko Pomorskie, Cracow, 
Lublin, Olsztyn, Opole, Piotrkow Trybunalski, Sos-
nowiec, Szczecin, Warsaw, Wroclaw and Zielona Gora 
in 2018.

Material and method
The measurements of the pollen concentration 

in the study sites were performed with the volumetric 
method using Burkard and Lanzoni pollen samplers. 
Microscopic observations were performed on prepa-
rations obtained in a  7-day cycle with assessment of 
24-hour periods. The results were expressed as the 
number of pollen grains in 1 m3 of air per day (P/m3). 
The duration of the pollen season was determined by 
the 98% method, assuming that the onset and end of 
the season were days with recorded 1% and 99% of 
the annual total pollen grains, respectively. The total 
pollen count over this period was expressed by the 

symbol SPI (Seasonal Pollen Index). The course of 
the pollen seasons in each city is shown in the graphs 
(figs 1–6).

Results and discussion 
In 2018, the start of Plantago pollen season 

was recorded from April 30th till May 29th (tab. 1). 
The earliest pollen season began in Opole and the 
latest in Wroclaw (May 21st) and Szczecin (May 29th). 
The pollen season was long and exceeded 100 days 
at all measuring points (tab. 1). The longest season 
was observed in Opole (151 days), and the shortest in 
Warsaw, Szczecin (105 days) and Wroclaw (108 days).

Despite warm summer and long warm autumn, 
the exposition to Plantago pollen grains in Poland was 
relatively low. The values of maximum concentrations 
of pollen ranged from 7 P/m3 to 17 P/m3. In Zielona 
Gora there was the highest daily concentration of  
21 P/m3 – June 23rd. The period of occurrence of higher 
concentrations of Plantago pollen was varied. In most 
cities it was in the second half of June (Drawsko Po-

Table 1. Characteristics of Plantago pollen season in 2018.
S i t e

Site
Duration of pollen season 

(number and days) 
Peak value [P/m3] and peak date Annual pollen sum

Number of days concentration 
above threshold 10 P/m3

Bialystok 1.05–20.08
112

13
15.08

285 3 

Bydgoszcz 9.05–10.09
125

16
24.06

287 2 

Cracow 11.05–9.09
122

12
19.06, 24.06

199 4 

Drawsko Pomorskie 9.05–1.09
116

7
25.06

160 0

Sosnowiec 3.05–19.09
140

8
21.06, 3.08, 6.08, 19.08

292 0

Lublin 10.05–8.09
122

13
9.07

400 1 

Olsztyn 19.05–5.09
110

9
10.07, 25.07

184 0

Opole 30.04–27.09
151

9
5.07

226 0

Piotrkow Trybunalski 6.05–10.09
128

14
23.06

315 2

Szczecin 29.05–10.09
105

11
10.06

227 1 

Warsaw 9.05–24.09
105 

17
25.06

303 3 

Wroclaw 21.05–5.09
108

10
4.07

195 0

Zielona Gora 2.05–1.09
123

21
23.06

308 2
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Figure 1. Plantain pollen count in Bialystok and Bydgoszcz in 2018.

Figure 2. Plantain pollen count in Cracow and Sosnowiec in 2018.

Figure 3. Plantain pollen count in Lublin and Olsztyn in 2018.
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Figure 4. Plantain pollen count in Warsaw and Piotrkow Trybunalski in 2018.

Figure 5. Plantain pollen count in Szczecin and Drawsko Pomorskie in 2018.

Figure 6. Plantain pollen count in Opole, Wroclaw and Zielona Gora in 2018.
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morskie, Cracow, Piotrkow Trybunalski, Sosnowiec, 
Warsaw, Zielona Gora). In Lublin, Olsztyn, Opole and 
Wroclaw, the maximum concentration period was later 
– in the first decade of July, and in Bialystok and Sos-
nowiec in the second decade of August (tab. 1). The 
pollen season of plantain is characterized by a  large 
extent over time and shows several periods of higher 
concentration (Cracow, Olsztyn and Sosnowiec) 
(tab. 1, figs 2, 3).

Significant differences were observed in annual 
sum values. The highest values were recorded in Lublin 
(400 grains) and Zielona Gora (308 grains), and the 
lowest in Drawsko Pomorskie (160 grains) and Olsztyn 
(184 grains). The value of annual average in 2018 was 
usually lower than in the years 2001–2005 [7] and 
2006–2007 [8, 9]. Higher values were registered only 
in Bialystok, Bydgoszcz and Szczecin. In Warsaw and 
Wroclaw, the value of annual sums in the above-men-
tioned years was similar.

In 2018, the Plantago pollen season was long, 
but days with a  concentration above 10 P/m3 were 
observed in all cities in very little amount or none. 
In Cracow there were 4 such days, in Bialystok and 
Warsaw – 3, in Bydgoszcz, Piotrkow Trybunalski and 
Zielona Gora – 2, and in Lublin and Szczecin – 1 day 
(tab. 1). Exposure to pollen grains was low, only in 
Zielona Gora, the concentration of pollen exceeded 
20 P/m3.

Despite such a  long pollen season in Poland, 
only in rare cases and not in all cities there are days 
with an average concentration exceeding 10 P/m3 
[7–9]. In other European countries, pollen grains also 
occur in small amounts [10]. The Plantago pollen 
measurements in Warsaw at different altitudes in 2006 
showed significant differences in pollen concentration 
[8]. The results obtained at a height of 5 m above the 
ground were several times higher than the results ob-
tained at a height of 23 m. The result is probably due 
to the fact that the plant belongs to low plants whose 
pollen achieves the highest concentrations near the 
ground, where the flowering of plants occur. 

Conclusions
1.	 The highest daily concentration of Plantago pollen 

was observed in Zielona Gora (June 23rd).
2.	 The highest annual sum was recorded in Lublin 

(400 grains), the lowest in Drawsko Pomorskie 
(160 grains).

3.	 The pollen season was long and lasted 105–151 
days.
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