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SEASONAL DYNAMICS OF AMARANTHACEAE (AMARANTHUS AND CHENOPODIUM) POLLEN IN THE
ATMOSPHERE OF ANDIJAN AND ITS RELATIONSHIP WITH METEOROLOGICAL FACTORS
Annotation
The seasonal dynamics of Amaranthaceae (Amaranthus and Chenopodium) pollen in the atmospheric air of Andijan were
investigated during the spring, summer, and autumn seasons of 2025. Aerobiological monitoring was carried out using the
volumetric method. The total pollen concentration reached 71.315 grains/m?®, with the highest values recorded in August—
September. Spearman correlation analysis revealed a statistically significant negative relationship (p < 0.05) between pollen
concentration and relative humidity as well as precipitation, whereas no significant relationship was found with temperature and
wind speed. The obtained results indicate that humidity and precipitation act as limiting factors in the dispersion of

Amaranthaceae (Amaranthus and Chenopodium) pollen.
Key words: Chenopodium L., Amaranthus L., pollen, seasonal dynamics, aerobiology, atmospheric air, meteorological factors,
Spearman correlation, Andijan.

CE30HHASI JTUHAMUKA TIIBLJIBIBI AMARANTHACEAE (AMARANTHUS 1 CHENOPODIUM) B ATMOC®EPE
AHJIMKAHA U EE CBSI3b C METEOPOJIOTMYECKAMHA ®AKTOPAMHU
AnHOTaLUA

CesonHas TrHaMKKa MbUTbIBI Amaranthaceae (Amaranthus u Chenopodium) B armocdepHoM Bo3myxe AHAMKaHa Oblia H3ydeHa
B BECEHHHH, JICTHUH W OoceHHUI mepmonsl 2025 roma. A’poOHONOTHYECKHH MOHHTOPHHT IMPOBOIMJICS C HCIONB30BAaHUEM
BoJIfOMeTprdeckoro Meroma. OOmias KOHLEHTpalus MBUTBIEI cocTaBmia 71,315 3epen/M®, mpu 3TOM HanOONbIINE 3HAYCHHS
ObUIM 3aperMCTPUpPOBaHBI B aBrycre—ceHTsiOpe. KoppensiuoHHslii aHamu3 CrnuUpMeHa BBISIBUJI CTATHCTHYECKH 3HAUYHMYIO
OTpHLATETbHYIO CBs3b (p<0,05) MKy KOHLIEHTpAIMeH HbUIbIBI 1 OTHOCHTEIBHON BIAKHOCTBIO, @ TAKXKE 0CaJKaMH, TOTIa KaK
3HAUYMMOM CBSI3U C TEMITEPATypoOi U CKOPOCTHIO BeTpa He oOHapyxkeHo. [TomydeHHbIe pe3ynbTaThl TOKa3bIBAIOT, YTO BIAXKHOCTh U
0CaJKd BBICTYNAIOT B Ka4yeCTBE JHMMUTHPYIOIIMX (DAKTOPOB pacrpocTpaHeHWs mMbuiblibl Amaranthaceae (Amaranthus wu
Chenopodium).

KumwueBbie ciosa: Chenopodium L., Amaranthus L., nbuibia, ce3oHHas JTMHAMHKA, adpOOUONOrHs, aTMOC(HEpHBIH BO3IYX,
MeTeoposorndeckue hakTopsl, Koppessiuus CrimpMeHa, AHIMKAH.

ANDIJON ATMOSFERASIDAGI AMARANTHACEAE (AMARANTHUS VA CHENOPODIUM) GULCHANGINING

MAVSUMIY DINAMIKASI VA METEOROLOGIK OMILLAR BILAN BOG‘LIQLIGI

Annotatsiya

2025 yil bahor-yoz—kuz mavsumlarida Andijon atmosfera havosida Amaranthaceae (Amaranthus va Chenopodium)
gulchangining mavsumiy dinamikasi o‘rganildi. Aerobiologik monitoring volumetrik usul asosida amalga oshirildi. Umumiy
gulchang miqdori 71,315 dona/m® ni tashkil etdi, eng yuqori konsentratsiya avgust—sentabr oylarida qayd etildi. Spearman
korrelyatsiya tahlili gulchang konsentratsiyasi bilan nisbiy namlik va yog‘ingarchilik o‘rtasida statistik ahamiyatli manfiy
bog‘liglikni (p<0,05) ko‘rsatdi, harorat va shamol tezligi bilan ahamiyatli bog‘liglik aniqlanmadi. Natijalar mazkur gulchang
targalishida namlik va yog‘ingarchilik cheklovchi omillar ekanini tasdiqladi.
Kalit so‘zlar: Chenopodium L., Amaranthus L., gulchang, mavsumiy dinamika, aerobiologiya, atmosfera havosi, meteorologik
omillar, Spearman korrelyatsiyasi, Andijon.

Introduction. The Chenopodiaceae/Amaranthaceae families are widely distributed worldwide and form a
stenopalynological group characterized by morphologically similar pollen grains [1]. The genus Chenopodium L. includes more
than 100 species distributed on all continents except Antarctica and belongs to the Amaranthaceae family, subfamily
Chenopodioideae [2,3]. Most species are annual herbaceous plants.

Many representatives of these families are known to cause pollinosis [4]. Due to anemophilous pollination, Chenopodium
pollen is dispersed by wind over long distances and is considered an important aeroallergen associated with allergic rhinitis and
bronchial asthma. However, its allergenicity remains controversial, being reported as low, moderate, or high in different studies
[5,6].

Pollen grains of Amaranthus and Chenopodium are morphologically very similar, typically spherical, pantoporate, and
characterized by a finely granulate or nearly smooth exine. As noted by Gunnar Erdtman and later by P.D. Moore et al.,
distinguishing these genera using light microscopy is often difficult [7,8]. Therefore, they are frequently evaluated together as the
Amaranthus—Chenopodium pollen type.
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Previous studies have shown that Amaranthaceae pollen is an important airborne allergen contributing to seasonal
allergic diseases such as allergic rhinitis and asthma [9,10]. Meteorological factors significantly influence pollen dispersion and
seasonal dynamics [11,12].

The aim of this study is to determine the seasonal dynamics of Chenopodium pollen in the atmospheric air of the Andijan
region during spring, summer, and autumn 2025 and to assess the influence of key meteorological factors on pollen
concentration.

Materials and methods. The concentration and seasonal dynamics of airborne Amaranthaceae (Amaranthus and
Chenopodium) pollen were investigated during spring, summer, and autumn 2025 in the Andijan region, Uzbekistan, using the
volumetric method.

According to modern classification, the genera Amaranthus L. and Chenopodium L. belong to the family Amaranthaceae
(order Caryophyllales). The species Amaranthus retroflexus, A. blitum, A. tricolor, Chenopodium album, and C. vulvaria were
identified in the study area.

Airborne pollen was collected using a Lanzoni VPPS 2010 volumetric trap installed at a height of 20-25 m on the roof of
Andijan State University. The sampler operated continuously, capturing particles on a rotating adhesive tape coated with
safranin-stained glycerin gelatin, which was replaced weekly.

Samples were processed under laboratory conditions, and slides were prepared following standard palynological
procedures [13,14]. Pollen grains were examined under light microscopy, and Amaranthaceae pollen was identified based on key
morphological characteristics. Pollen concentration was expressed as grains per cubic meter of air (grains/m®) and calculated
volumetrically.

Meteorological data (air temperature, relative humidity, precipitation, and wind speed) were obtained from Uzhydromet
(2025). The relationship between pollen concentration and meteorological factors was assessed using Spearman’s rank
correlation coefficient (p), with significance levels set at 0.05 and 0.01. Statistical analyses were performed using standard
methods [15].

Results and discussion. The weekly dynamics of Amaranthaceae (Amaranthus and Chenopodium) pollen from April to
November 2025 showed a clear seasonal pattern. During weeks 1-5, concentrations remained very low (0-0.3 grains/m?®). A
gradual increase was observed in weeks 6-10, reaching 1.4 grains/m?, indicating the onset of flowering. From weeks 11 to 20,
pollen levels increased steadily, reaching 3.5-4.7 grains/m* during the active flowering stage. The main peak occurred in week 21
(11 grains/m®), followed by a slightly lower value in week 22 (9.6 grains/m?), representing the main pollen season.

After week 23, concentrations declined, although a short-term secondary peak (6.5 grains/m*) was observed in week 26,
possibly due to delayed flowering or meteorological variations. After week 28, pollen levels decreased sharply, approaching
near-zero values by weeks 30—32. Overall, Amaranthaceae pollen exhibited a predominantly unimodal seasonal pattern, with the
main season occurring in late summer to early autumn.
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Figure 1. Weekly dynamics of Amaranthaceae (Amaranthus and Chenopodium) pollen concentration

The seasonal dynamics of Amaranthaceae (Amaranthus and Chenopodium) pollen were analyzed from April to
November 2025. The total airborne pollen concentration reached 71.315 grains/m®. Low pollen levels were recorded in spring:
0.375 grains/m® (0.525%) in April, 2.5 grains/m* (3.5%) in May, and 3.835 grains/m? (5.3%) in June, corresponding to the initial
flowering phase. A noticeable increase occurred in July (7.75 grains/m?; 10.86%).

The highest concentrations were observed in August (16.835 grains/m?; 23.6%) and September (27.795 grains/m3,
38.9%), with September accounting for nearly 40% of the annual total and representing the main pollen season. In October,
levels declined (11.39 grains/m?; 15.97%), while November showed minimal concentrations (0.835 grains/m?; 1.17%). Overall,
the main pollen season occurred in late summer to early autumn (August—September), reflecting a typical continental seasonal
pattern.

Table 1
Seasonal dynamics of Amaranthaceae (Amaranthins and Chenopodini)
pollen
(april — november 2025)

No Months Number of pollen grains Percentage (%) Peak week
1. April 0.375 0.525% 4 week

2. May 2.5 31.5% 3 week
3. June 3.835 5.3% 2 week
4. July 7.75 10.86% 4 week
5. August 16.835 23.6% 1 week
6. September 27.795 38.9% 1 week
7. October 11.39 15.97% 2 week
8. November 0.835 [1.17% 1 week

Total: 71.315 100%
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An analysis of temperature dynamics from April to November 2025 showed that the highest weekly mean temperature
reached 29°C in July. Elevated temperatures (24-27°C) were observed in June and August, representing the stable summer
phase.

Moderate temperatures (15-23°C) occurred in April, May, September, and October, reflecting transitional spring and
autumn conditions. In contrast, a sharp decline was observed in November (3—-14°C), indicating late autumn cooling. Overall, the
results demonstrate a clear seasonal temperature pattern typical of a continental climate (Figure 2a).
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Figure 2a. Weekly variation in temperature (April — November 2025)

The analysis of relative humidity showed that the highest values (70—-75%) occurred during spring and autumn, reflecting
increased atmospheric moisture. High humidity (63—69%) was recorded in April, September, and October, likely associated with
seasonal air mass changes and precipitation.

Moderate to low humidity (55-62%) was observed from May to September, corresponding to drier summer conditions.
The lowest levels (50-54%) occurred in June and July, representing the driest period. Overall, relative humidity exhibited a clear

seasonal pattern typical of a continental climate (Figure 2b).
80

70
60
50

a0
30
20
10

0

Relative humidity (%)

1234567 8 9101112131415161718192021222324252627 2829303132

Figure 2b. Weekly variation in humidity (April — November 2025)

The analysis of wind speed showed that the highest values (7-8 km/h) occurred in May, indicating increased atmospheric
circulation. High values (6 km/h) were also recorded in April-June, associated with active spring conditions.

During the rest of the study period, wind speeds were predominantly moderate (5 km/h) to low (3—4 km/h), reflecting
relatively stable conditions. Overall, wind speed exhibited a seasonal pattern, with more active conditions in spring and greater
stability in summer and autumn.
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Figure 2c. Weekly variation in wind speed (April — November 2025)
The analysis of precipitation showed that the maximum rainfall (2—-3 mm) occurred in April, associated with increased
spring frontal activity. Higher values (1-1.5 mm) were also recorded in April-May.
Moderate precipitation (0.2-0.5 mm) was observed throughout the study period, while low or near-zero values (0-0.1
mm) predominated in summer and autumn, reflecting dry continental conditions. Overall, rainfall exhibited a clear seasonal

pattern, with higher levels in spring and significantly lower values in summer and autumn.
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Figure 2d. Weekly variation in rainfall (April — November 2025)
The relationship between Amaranthaceae (Amaranthus and Chenopodium) pollen concentration and meteorological
parameters was assessed using Spearman’s rank correlation. Significant negative correlations were found with relative humidity
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(p=-0.442; p < 0.05) and rainfall (p = —0.434; p < 0.05). These results indicate that increased moisture and precipitation reduce
airborne pollen levels, likely due to the washout effect and reduced suspension time under high humidity.

A very weak, non-significant positive correlation was observed with temperature (p = 0.067; p > 0.05), while no
significant relationship was found with wind speed (p = —0.055; p > 0.05). Overall, humidity and rainfall were the main limiting
factors affecting pollen concentration, whereas temperature and wind speed showed no significant influence.

Spearman Correlation: Chenopodium Pollen vs Meteorological Factors
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Figure 3. Spearman correlation between Amaranthaceae pollen concentration and meteorological factors

Conclusion. The seasonal dynamics of Amaranthaceae (Amaranthus and Chenopodium) pollen in the atmospheric air of
the Andijan region were investigated during spring, summer, and autumn 2025. The results showed a clear seasonal pattern, with
a total pollen concentration of 71.315 grains/m®. The highest levels were recorded in August and September, indicating that the
main pollen season occurs in late summer and early autumn.

Spearman’s correlation analysis revealed significant negative relationships between pollen concentration and relative
humidity and precipitation (p < 0.05), indicating that increased moisture reduces airborne pollen levels. No significant
correlations were found with temperature or wind speed.

These findings help identify the main pollen season and key meteorological factors influencing pollen distribution, and
are important for aeroallergen monitoring, allergy risk assessment, and preventive planning.
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