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Letter to Editor

It is well known and obvious that manual and mechanical pollination of plants (hand pollination / mechanical pollination, 
including automatic options, known in Western literature under the name “materially engineered artificial pollinators” [1]) 
can, in a number of cases, be the only alternative and the most accessible a way to industrially support certain crops (from 
pumpkin to vanilla or date palms). However, the results of automatic pollination (using most types of aerosol pollinators) in 
many cases leave much to be desired. Often the pollen agglutinates or does not reach the target point when dispersed, and in 
some cases a stream of mechanical particles with an unobvious distribution of sizes and mechanical parameters is dispersed along 
with it, often damaging the flower. Therefore, it is necessary to control the size and aerodynamic parameters of pollen during 
massive pollination. However, there are no known tools available to implement such a qualimetric measurement in “materially 
engineered artificial pollinators”.

We propose to use for this purpose aerosol spectrometers of a wide range, developed by the team of Yu.V. Zhulanov, starting 
from the period of work at the Karpov Institute of Physical Chemistry under the management of the academician I.V. Sokolov-
Petryanov (from the 1970s) to 2020 (before demolishing of the laboratory). It is known that pollen can be considered within the 
framework of aerosol concepts, for the implementation of which appropriate counters and analyzers were created, including 
Coriolis samplers and aerosol impactors [2-6], including software for deciphering pollen by particle size, and sometimes also 
by particle shape (as in scanning cytometry) [7]. Unfortunately, the main trends in aerosol pollen analysis (in the wake of the 
growth of allergic reactions since the 70s of the twentieth century [8,9]) have been reduced to the analysis of allergic pollen 
aerosols [10-14], and agrobiological applications of such techniques have not been developed. We propose to use appropriate 
counters, operating from the cellular level to the level of multicellular reproductive structures [15,16], to control the dispersed 
composition and refractive parameters of pollen used in pollination. At the same time, in order to quarantine plants and prevent 
spore contamination, the size of parasitic particles, potentially attributed to fungal agents [17,18] and viruses (such as tobacco 
mosaic, etc. [19]), can be controlled.

References

1.	 Chechetka SA, Yu Y, Tange M, Miyako E (2017) Materially engineered artificial pollinators. Chem 2(2): 224-239. 

2.	 Golovko VV, Koutsenogii PK, Kirov EI, Koutsenogii KP (1996) Pollen component of Siberian biogenic atmospheric 
aerosol. J of Aerosol Science 27: S243-S244. 

3.	 Spieksma M, Nikkels AH (1999) Similarity in seasonal appearance between atmospheric birch-pollen grains and allergen 
in paucimicronic, size-fractionated ambient aerosol. Allergy 54(3): 235-241.

4.	 Carvalho E, Sindt C, Verdier A, Galan C, Donoghue OL, et al. (2008) Performance of the Coriolis air sampler, a high-
volume aerosol-collection system for quantification of airborne spores and pollen grains. Aerobiologia 24(4): 191-201.

5.	 Mandal J, Chakraborty P, Roy I, Chatterjee S, Gupta BS (2008) Prevalence of allergenic pollen grains in the aerosol of the 
city of Calcutta, India: a two-year study. Aerobiologia 24(3): 151-164.

6.	 Kolpakova A, Hovorka J, Klán M (2017) Pollen Characterization in Size Segregated Atmospheric Aerosol. IOP Conference 
Series: Earth and Environmental Scienceб 95(6): 062001.

7.	 Rivas UA, Stanfill B, China S, Pasa TL, Guenther A, et al. (2021) Deciphering the source of primary biological aerosol 
particles: a pollen case study. ACS Earth and Space Chem 5(4): 969-979.

8.	 Guercio J, Saketkhoo K, Birch S, Fernandez R, Tachmes L, et al. (1979) Effect of nasal provocation with histamine, ragweed 
pollen and ragweed aerosol in normal and allergic rhinitis subjects. American Review of Respiratory Disease 119(4): 69. 

9.	 Solomon WR, Burge HA, Muilenberg ML (1983) Allergen carriage by atmospheric aerosol: I. Ragweed pollen determinants 
in smaller micronic fractions. J of Allergy and Clinical Immun 72(5): 443-447.

10.	 Spieksma FTM, Kramps JA, Van der Linden AC, Nikkels BH, Plomp A, et al. (1990) Evidence of grass‐pollen allergenic 
activity in the smaller micronic atmospheric aerosol fraction. Clinical & Experimental Allergy 20(3): 273-280.

11.	 Spieksma FTM, Kramps JA, Plomp A, Koerten HK (1991) Grass-pollen allergen carried by the smaller micronic aerosol 
fraction. Grana 30(1): 98-101.

ISSN: 2832-8639
Volume 5 Issue 1, 2024
Article Information
Received date : May 26, 2024 
Published date: May 31, 2024

*Corresponding author
Gradov OV, Department of CHEMBIO, 
FRC CP RAS, Moscow, Russia

DOI: 10.54026/AART/1070

Keywords
Hand pollination; Pollen agglutinates; 
Scanning cytometry; Quarantine plants

Distributed under Creative Commons 
CC-BY 4.0

Letter to Editor

Applicability of Aerosol 
Spectrometers for Control of the 
Efficiency of Automatic Artificial 

Pollination in Agricultural 
Biotechnology and Analysis of 

Contamination in Plant Quarantine 
Assessment

Orekhov FK and Gradov OV*

Department of CHEMBIO, FRC CP RAS, Moscow, Russia

https://www.sciencedirect.com/science/article/pii/S2451929417300323
https://pubmed.ncbi.nlm.nih.gov/10321559/
https://pubmed.ncbi.nlm.nih.gov/10321559/
https://link.springer.com/article/10.1007/s10453-008-9098-y
https://link.springer.com/article/10.1007/s10453-008-9098-y
https://link.springer.com/article/10.1007/s10453-008-9095-1
https://link.springer.com/article/10.1007/s10453-008-9095-1
https://ui.adsabs.harvard.edu/abs/2017E%26ES...95f2001K/abstract
https://ui.adsabs.harvard.edu/abs/2017E%26ES...95f2001K/abstract
https://pubs.acs.org/doi/10.1021/acsearthspacechem.0c00295
https://pubs.acs.org/doi/10.1021/acsearthspacechem.0c00295
https://pubmed.ncbi.nlm.nih.gov/6195205/
https://pubmed.ncbi.nlm.nih.gov/6195205/
https://pubmed.ncbi.nlm.nih.gov/2364307/
https://pubmed.ncbi.nlm.nih.gov/2364307/
https://www.tandfonline.com/doi/abs/10.1080/00173139109427779
https://www.tandfonline.com/doi/abs/10.1080/00173139109427779
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Page 2/2

Copyright  : Gradov OV

Citation: Orekhov FK and Gradov OV* (2024) Applicability of Aerosol Spectrometers for Control of the Efficiency of Automatic Artificial Pollination in Agricultural 
Biotechnology and Analysis of Contamination in Plant Quarantine Assessment. Arch Agri Res Technol 5: 1070

12.	 Spieksma FTM, Nikkels BH, Dijkman JH (1995) Seasonal appearance of grass 
pollen allergen in natural, pauci‐micronic aerosol of various size fractions. 
Relationship with airborne grass pollen concentration. Clinical & Experimental 
Allergy 25(3): 234-239.

13.	 Riediker M, Koller T, Monn C (2000) Differences in size selective aerosol sampling 
for pollen allergen detection using high-volume cascade impactors. Clinical and 
Experimental Allergy: Journal of the British Society for Allergy and Clinical 
Immunology 30(6): 867-873.

14.	 Riediker M, Koller T, Monn C (2000) Determination of birch pollen allergens in 
different aerosol sizes. Aerobiologia 16: 251-254.

15.	 Gradov OV, Zhulanov YV, Makaveev PY (2019) On the question of the possibility 
of using hydrosol spectrometers in embryometry. Genes and cells 14(3): 78-79. 

16.	 Zhulanov YV, Makaveev PY, Gradov OV (2018) Towards the aerosol cytometry and 
hydrosol cytometry based on laser aerosol spectrometers. IEEE DataPort.

17.	 Gradov OV, Zhulanov YV, Makaveev PY, Marnautov NA (2022) Integration of 
technologies for lensless holographic microscopy of aerosol particles and optical, 
including laser aerosol analysis as applied to the analysis of spores on a chip and 
in projection aerodynamic schlieren cells: identification and monitoring. Modern 
mycology in Russia 9: 109-110.

18.	 Makaveev PY, Gradov OV, Zhulanov YV (2022) On the applications of the optical 
method for analyzing aerodispersed systems for the identification and sorting of 
spores: from particle counting to physicochemical identification and classification 
of spores in problems of multiparametric taxonomy and phylogenetic systematics. 
Modern mycology in Russia 9: 13-14.

19.	 Gradov OV, Zhulanov YV, Makaveev PY (2020) Optical ultrastructural virometry 
and its limitations. Photonics 14(6): 542-549.

https://pubmed.ncbi.nlm.nih.gov/7788570/
https://pubmed.ncbi.nlm.nih.gov/7788570/
https://pubmed.ncbi.nlm.nih.gov/7788570/
https://pubmed.ncbi.nlm.nih.gov/7788570/
https://pubmed.ncbi.nlm.nih.gov/10848906/
https://pubmed.ncbi.nlm.nih.gov/10848906/
https://pubmed.ncbi.nlm.nih.gov/10848906/
https://pubmed.ncbi.nlm.nih.gov/10848906/
https://link.springer.com/article/10.1023/A:1007651106231
https://link.springer.com/article/10.1023/A:1007651106231

