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� Introduction
The importance of pollen monitoring is growing more and 

more due to the prevalence of diseases caused by allergies, 
environmental deterioration, and need for the development 
of effective drugs for fighting allergic reactions. However, in 
Russia, pollen monitoring is carried out partially and non-reg-
ularly in certain regions. This does not allow one to see the 
whole picture across the country, as the available data is clearly 
insufficient. The importance of local information for regional 
studies is high, since this data has a substantial informational 
value given the regional nature of hay fever.2

Pollen allergy (pollinosis) is a classic allergic disease, the 
clinical manifestations of which are allergic inflammation that 
arises in response to pollen allergens. Due to global climate 
change, changes in nutrition and the way of our life, and air 
pollution, the number of people suffering from allergic diseases 
is increasing.3

For pollen monitoring and interpretation, it is also import-
ant to take into account that the pollen of plants is of differing 
in size, and the presence or absence of grooves spines, and 
outgrowths. On such grounds, pollen identification is carried 
out. For instance, when a pollen grain with a diameter of 60 to 
100 microns is inhaled, it settles on the mucosa of the upper 
respiratory tract, while one with a diameter of 20-30 microns - 
penetrates the bronchial mucosa.4

Pollen of angiosperms - birch, alder and hazel, ash, maple, 
linden, oak, willow, etc., has a much stronger allergen activi-
ty. Pollen of birch has the most pronounced activity, since its 
content in the air is quite high, often: 20,000 pollen grains in 1 
m³. It should be noted that most species of willows and limes 
are insect-polluted plants and they also produce a lot of pollen, 
which contributes to the emergence of allergies.5

The composition of the pollen of some tree species has the 
same protein complexes, which is the reason for the formation 
of common allergenic properties and cross allergies. For exam-

ple, people suffering from birch hypersensitivity to pollen can 
simultaneously react to the pollen of hazel and alder.6 

The allergy to pollen of woody plants affects more people 
in cities than in rural areas, where the concentration of pollen 
is several times higher. Numerous scientific findings  indicate  
that pollen in cities is covered with a layer of pollution from the 
environment. These pollutants include carbon dioxide (CO₂), 
and various petroleum products which makes the pollen more 
allergenic. According to another scientific study, the reaction of 
the immune system in a polluted environment is stronger than 
in ecologically clean areas.7

 Researchers also note that the prevalence of sensitization 
to birch pollen in Europe. According to allergic survey data, 
birch pollen concentrations also vary significantly: from 5% 
in the Netherlands to 54% in Switzerland. Even in Northern 
Italy, the share of positive allergic tests has increased, which 
is associated with the increased popularity of birch as an 
ornamental plant in this area. In addition, there is evidence of 
a significantly stronger allergenicity of pollen from trees grown 
at elevated temperatures.8

This study covers the regional aspect of the fungal and plant 
pollination features and presents the results of conducted 
pollen monitoring in the city of Kazan in the Republic of 
Tatarstan. The data obtained during the research, with the 
further development of pollen monitoring programs, will create 
a network of observation stations for the maximum coverage of 
Russia's regions and the development of an effective forecast 
system.
� Results and Discussion
Pollen monitoring is a unique interdisciplinary project that 

is being conducted in some regions of Russia. Data on moni-
toring conducted in Samara, Saratov and other cities has been 
recorded. The pollen monitoring has been developed together 
with specialists from the Russian Association of Allergists and 
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Clinical Immunologists (RAAKI), the Moscow State Uni-
versity, and the pharmaceutical company Takeda.

Thus, data collected in the framework of dust monitoring 
for five groups of plants allow us to conclude that the most 
intensive pollination in Kazan is observed in groups of 
mushrooms, weeds and coniferous trees. In all groups, the 
greatest intensity is from May to September, with coniferous 
and deciduous trees being the most active in May, cereals in 
June, and weeds and fungi in July and August (Tables 1-3).

The highest intensity transfer of pollen occurs in the daytime 
(from 5 to 11 a.m.), while at night the intensity of pollination 
is minimal. In this case, the exacerbation of pollinosis occurs at 
a time when the concentration of pollen in the air already has 
threshold values: 10-20 pollen grains per 1 m3 of air.

Consider the data of our pollen monitoring in Kazan by 
groups.

Group I - Deciduous trees: 
This group includes the following plant names: birch, elm, 

oak, willow, maple, linden, alder, hazel, poplar.

According to the data, it is evident that the highest activity 
of pollen emissions was recorded in the birch, maple, and 
linden trees. Although many researchers agree that the most 
allergenic trees are considered to be maple, hazel, alder, birch 
and ash, and the majority of patients with pollinosis consider 
poplar to be their main enemy. In our study the highest 
pollination value was observed in birch. It is this deciduous 
plant that is the most dangerous causative agent of pollinosis.
The distribution according to tree types is shown in (Figure 1)

For an allergy sufferer, the place of residence is of paramount 
importance. It is better to live in a locality with a predomi-
nance of coniferous trees.

Table 1: Data of pollen monitoring by deciduous trees, p.g. The greatest 
intensity is from May to September. 

The distribution of the intensity of pollination of deciduous 
trees by months is shown in the graph (Figure 2). 

The largest release of pollen in combination with deciduous 
trees occurs at the end of spring and early summer. The 
maximum pollination occurs in mid-May.

Group II - Coniferous trees:
Group II is represented by coniferous trees: pine (Pínus) and 

spruce (Pícea).
The period of pollination the pine is 2 months - from April 

to May. Ate - only one month - May. The pollination of the 
pine is shown in Figure 3. 

According to the data it can be seen that the greatest polli-
nation occurs in May.

Let us consider in detail the dynamics of pollination in May 
for 2016 and 2017 (Figures 4 and 5).

It can be seen from the graphs that the highest intensity of 
pollination occurs in the first ten days of the month. Then, 

Figure 1: Pollen monitoring data by types of deciduous trees.

Figure 2: Data from pollen monitoring of deciduous plants, p.g. (monthly).

Figure 3: Data of pollen monitoring of pine, p.g. The greatest intensity is 
from May to September.

Figure 4: Dynamics of pine pollination in May 2016, p.g./ m3.

ijhighschoolresearch.org

DOI: 10.36838/v3i1.12



69 69 

from the middle of May, the intensity of pollination gradu-
ally decreases.

For spruce, the pollen indicators in May 2016 and 2017 are 
as follows by day (Figure 6).

Thus, in spruce and pine trees there is an increase in the 
intensity of pollination in mid-May and a decrease by the end 
of the month. For allergy sufferers, the pollen of coniferous 
trees is not as dangerous as that of deciduous trees, because its 
allergenicity is low due to their large diameter (30 microns). 
However, gymnosperms produce a lot of pollen, so sensitivity 
to it is still present. In the European part of Russia, coniferous 
trees that most often causes allergies are spruce and pine.9

Group III – Mushrooms.
The cause of an allergic reaction is the ingress of microorgan-

isms into irritated nasal mucosa, which cause plant diseases, for 
example, mold fungi. Common species of mushrooms of the 
genera Cladosporium and Alternaria, represent a certain dan-
ger when spores are actively detected in the air – from March 
to November.

Manifestations of an allergy of this origin are expressed 
in the diseases – dermatitis, hives, eczema, allergic rhinitis, 
conjunctivitis, and bronchial asthma. Fungal spores can form 
eosinophilic infiltrates in the lungs and are visible on an X-ray 
image as small blackouts. When detecting the sensitivity of 
mucous to fungal spores, signs of allergy can be identified after 
contact with raw, musty grass and hay, after staying in rooms 
with increased dampness and affected by mold, and also when 
eating foods fermented during cooking – such as sauerkraut 

and kvass. From May to November, the danger of getting an 
allergy to fungal spores increases to one hundred percent.

Data on the intensity of dust mushrooms of the genus Clad-
osporium, Alternaria collected during the period from April to 
September 2017 is shown in Figure 7.

According to the monitoring data, it can be concluded that 
the greatest activity is from Cladosporium, and the greatest 
peak of pollination intensity occurs in the summer months,  
most notably in July.

Furthermore, the increase in the intensity of dust begins in 
May and ends in July, and the decline occurs until September.

The intensity of pollination of the Cladosporium by months 
is shown in Figure 8.

Infection usually occurs on weakened or dying plants, pri-
marily as a result of the diseases at the base of the stem, caused 
by the yellow dwarf virus, as well as partial felopopulosis due 
to fusariosis. If during the ripening there are prolonged rains, 
there is a strong infection.

Secondary fungi also inhabit areas of necrosis on leaves aris-
ing from mechanical damage (hail, spring harrowing of winter 
crops), or due to the erosion of leaves with solutions of nitro-
gen fertilizers, slurry, herbicides.

Group IV - Cereals.
Allergy to cereals is the most common of all the major types. 

According to statistics, one in 200 people has an allergy to 
cereals. This disease can lead to problems, because many foods 

Figure 5: Pollen monitoring of the pine for May 2017, p.g./m3.

Figure 6: Pollen monitoring of spruce for May 2016, p.g. / m3.

Figure 7: Data from the pollen monitoring of the alternative and 
Cladosporium for the period from April to September 2017, p.g.

Figure 8: Data of pollen monitoring of the cadozporium for the period 
from April to September 2017, p.g.
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According to the data, in most plants of the weed group, the 
greatest intensity of pollination occurs during the period from 
May to September, with a peak in June-July. In addition, for 
some plants (for example, wormwood), the peak intensity of 
pollination falls on August.

The greatest pollination among weed plants during the 
indicated period was observed in nettle and plantain. Consider 
the dynamics of pollination of these plants in more detail 
(Figures 11 and 12).

The intensity of nettles pollination tends to increase in the 
period from May to July 2017 and to decrease from July to 
September. The occurrence of allergies occurs during a period 
when pollen, actively floating in the air, settles in the mucous 

contain flour or flour products such as pasta and confec-
tionery. There are several reasons for the occurrence of such 
an allergy

- impact on the organism of pollen of cereals;
- proteins contained in the plant can cause food allergies;
- gluten, contained in cereals, can cause the appearance and

development of  gluten enteropathy, which is a complication 
of the disease.

The pollen monitoring data for cereals is shown in the graph 

(Figure 9).
The data shows that the greatest activity of the cereal allergen 

in Kazan falls on June. This is confirmed by the results of pollen 
monitoring for 2016 and 2017. The increase in the intensity 
of pollination occurs from May to June, while the intensity 
decreases from the end of June to September. From July to 
September, the intensity of pollination is low. The conservation 
or sometimes even the resumption of pollination of cereals in 
the second half of the summer is due to the growth of cereals 
after mowing.

Group V - Weeds.
This group is represented by weed plants, namely of the 

genera Ruhmex, Plantágo, Ambrosia, Chenopodioídeae, Arte-
misia and Urtíca. Pollen monitoring data for a group of weed 
plants were collected from May to June 2016 and from May to 
September 2017. The results are shown in Table 2.

Table 2 pollination of a group of weed plants in 2016-2017.
Graphical change in the dynamics of pollination by weed 
plants is shown in Figure 10.

Figure 9: Data of pollen monitoring of the cadozporium for the period 
from April to September 2017, p.g.

Table 2: Table 2 pollination of a group of weed plants in 2016-2017.

Figure 10: Data of pollen monitoring of weeds for the period from May to 
June 2016 and from May to September 2017, p.g..

Figure 11: Dynamics of nettles pollination (2017), p.g.

Figure 12: Dynamics of plantain pollination (2017), p.g.
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membrane of the nose, falls into the eyes and mouth, pene-
trates into the bronchi, and has contact with the skin.

The intensity of the plantain pollination is accompanied by a 
shorter period of growth, from May to June, and at the end of 
June growth decreases noticeably, and the fall in the degree of 
pollination stretches from the end of June to September.

Summary data for all plants included in pollen monitoring 
during the period under review are presented in Table 3.

Graphical dynamics for the families of plants and fungi is 
presented in Figures 13 and 14.

Thus, data collected in the framework of dust monitoring 
for five groups of plants allow us to conclude that the most 
intensive pollination in Kazan is observed in the groups of 
mushrooms, weeds and coniferous trees. In all groups, the 
greatest intensity is from May to September, with coniferous 
and deciduous trees being the most active in May, cereals in 
June, and weeds and fungi in July and August.

Table 3: Consolidated results of pollen monitoring for all groups of plants 
and fungi.

Figure 13: Summary dynamics of pollination in all plant groups for 2016 
and 2017, p.g.

Figure 14: Summary dynamics of pollination in all plant groups for 2016 
and 2017, p.g.

� Conclusion
The pollen monitoring that was carried out in the city of Ka-

zan makes it possible to accurately record the initial and peak 
flowering periods of the plants in the region and to interpret 
the data on pollen monitoring more accurately. We plan to use 
the results obtained to inform the public through the resources 
of our pollen monitoring website.

The monitoring results make it possible to compile plant 
and fungal pollination calendars for a region, as well as to 
reveal how pollination of various plant and fungi species in-
creases pollinosis and other allergies in people. These calendars 
are an effective tool to create appropriate medications for the 
prevention and treatment of allergic diseases.

Our study increases the opportunities for Kazan scientists to 
regularly study the qualitative and quantitative composition of 
the spore-pollen spectrum of the surrounding air. It also allows 
for dynamic real-time corrections of the calendar and plant 
dust maps, leading to a higher degree of certainty in predicting 
the health status of sensitized patients.

According to the analysis of the results, in Kazan there 
is a high risk of having an allergic reaction to the pollen of 
mushrooms (of the genus Cladosporium), weeds (nettles and 
plantain), and conifers, and a low risk of allergic reaction from 
the pollen of deciduous trees: elm, willow, maple, alder, hazel 
and poplar.

Seasonal pollen allergy to flowering plants (pollinosis) is 
a very common disease that can present in both adults and 
young children. The best solution is to avoid contact with 
the allergen. During the time of flowering, some people 
may leave to regions where the allergy-inducing plant is not 
common, for example, in the foothills or to places with colder 
climates. However, circumstances don’t always allow for those 
with allergies to just leave, so alternative solutions should be 
explored.

Pollen monitoring plays an equally important role in envi-
ronmental studies. As a biological indicator, pollen can be used 
to assess the environmental situation. Under the influence 
of air and soil pollution, the properties and quality of pollen 
change (in particular, sterile or mutant pollen grains can ap-
pear).

Thus, the aeropalinological features of pollination may have 
seasonal differences in the clinical signs of pollen. The dura-
tion of the symptoms may depend on the duration of the main 
period of pollination, and the intensity (The concentration of 
pollen). The nature of the dependencies of different combi-
nations of factors among themselves continues to be studied 
at the present time. Epidemiological studies require a more 
detailed and long-term study.
� Methods
The purpose of the study is to identify the aeropalinological 

features of plants and fungi pollination in Kazan, namely cer-
tain species of deciduous and coniferous trees, fungi, grasses, 
and weeds - by interpreting the results of pollen monitoring 
conducted in Kazan during two seasons (2014 - 2015 and 2016 
- 2017), as well as a comparison of plant species and their pe-
riods of maximum pollination in order to determinethe effect
of these plants and fungi species on the increase of pollinosis.
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In Kazan, during the two seasons mentioned above, 
monitoring work was conducted with the use of a pollen trap. 
The hand-made pollen trap device was installed on the roof of 
the Institute of Fundamental Medicine and Biology at Karl 
Marx Str., 74, at 10 meters above ground.

Thus, within the given period, data from pollen of twenty 
plants and fungi specimen were collected. This data made it 
possible to reveal the regularities and peculiarities of their 
pollination process.

A tape was fixed with a special silicone solution that was 
attached to the drum of the device so that the pollen could stick 
better. The drum functioned due to a clockwork mechanism 
installed in it, that started periodically. After removal, the tape 
was cut into seven parts (depending on how many days passed) 
and stained with a special dye, to which only the shell of plant 
pollen and fungal spores reacted. Preparations were viewed by 
transects, and the amount was multiplied by a correction factor 
(0.97).

Palynological analysis is based on differences in the 
morphological structure of pollen grains and spores of different 
plant species. Important characteristics for analysis are the size 
and shape of pollen grains and spores, the types of apertures 
and their number, and the types of sculpture and texture.

Aeropalanological studies are conducted by collecting pollen 
from plants and spores of fungi contained in the air, identifying 
them, quantifying them by visual counting in the field of view 
of the microscope, and developing pollination calendars.

At present, there are no universal snares suitable for the 
study of all types of biological particles. Each area of research 
(palynology, mycology, virology, etc.) requires its own methods 
of sampling, subsequent processing and identification of 
the material. Two principles are used for trapping biological 
particles: gravity (gravitational particles suspended in the air 
are precipitated by gravity on a horizontal surface) and impact/
collision (the particles suspended in air move together with the 
air flow and settle on the surfaces of various types materials 
and orientations). Biological particles, in turn, are natural (by 
means of wind) or artificially created (different pumps). Most 
of the impact traps belong to the volumetric type, in which the 
air flow is created forcibly, due to the operation of the air pump.

The latter method, along with the analysis of the total 
content of pollen in the air, makes it possible to estimate the 
daily rhythms of pollination of individual plants.

The importance of monitoring assumes that the type of 
pollen that causes allergies emanates from trees, grass, and 
weeds, where fruits or flowers are usually not visible. On such 
plants there are many small, light granules of dry pollen, which 
is very quickly spread through the air. The general characteristic 
of plant allergens is given in Table 4.

As an object for the analysis within this pollen monitoring, 
20 plants were selected in the following groups:

1. Group: "Deciduous trees" - birch, elm, oak, willow, maple, 
linden, alder, hazel, poplar.

2. Group: "Coniferous trees" - spruce and pine.
3. Group: "Mushrooms" - alternarium, cladosporium.
4. Group: "Weeds" - ragweed, nettle, stink, plantain,

wormwood, sorrel.

5. Group: "Cereals". 

It is also necessary to note the features that allowed 
researchers to make a high-quality pollen monitoring. First, 
pollen concentration in the atmosphere is related to air 
temperature, atmospheric pressure, wind speed, and even the 
time of day. The concentration of pollen largely determines 
the intensity of the allergic reaction. In dry, warm weather, 
plants begin to dust more intensively than on cold, rainy days, 
but the period of flowering of plants during the cold period 
is prolonged. Windless weather also prevents the transfer of 
pollen.
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