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Letter to Editor

The conceptual basis for methods for analyzing the biological isotope of carbon in problems of agrobiology and soil science 
(when considering soil as an “exchanger” and a bioinert body) is the idea of biological fractionation of isotopes, developed in 
the works of Academician EM. Galimov (and others). During photosynthesis, depletion of the 13C isotope is realized, and land 
plants are depleted in 13C to a greater extent than marine plankton, and in plants with different types of photosynthesis (C3 
carbon fixation and C4 carbon fixation, also known as the Hatch–Slack pathway), the isotopic composition differs in different 
biochemical conditions. constituents (lipids, proteins, carbohydrates, etc.). All this is encyclopedic textbook information that 
does not require addition - with the exception of the latest information on the dependence of the isotopic composition of 
plants on the spectral composition of light and irradiation regimes during photosynthesis (from 7 to 19 times to air, which is 
exotic and requires verification) [1]. Based on this, in multi-species communities (agrophytocenoses) it is possible to correlate 
photosynthetic productivity and species composition (which are not equivalently sensitive to different spectral ranges of plants), 
including the migration of certain isotopes between species in the mechanisms of allelopathy in agrophytocenoses, including with 
the change of seasons and crop rotation in different phenospectral conditions, characterized by different effective temperatures 
and spectrozonal efficiencies (irradiance).

The isotope effects of allelopathy have been studied repeatedly since the 1990s. [2-7], both in laboratory conditions or 
in isolated experimental fields, and in natural conditions, however, firstly, we analyzed mainly weeds that do not represent 
agrobiological value (Leptochloa spp., Echinochloa crus-galli, Lolium perenne L.; excluding, perhaps, only Rumex acetosa, Oryza 
sativa and a number of other cultivated crops), and, secondly, the spectral composition, phenospectral parameters of growth and 
isotope exchange with the soil were not taken into account. , also involved in isotope fractionation [8-10]. At the same time, there 
are mass spectrometric methods for monitoring the isotopy of gases, allelochemicals and partially ordered soil media (including 
the so-called complex mixtures), including in the mode of (semi) automated permanent monitoring along with measurement 
of parameters environment with which the plant exchanges isotopes. For example, there are time-resolved mass spectrometry 
methods used in the analysis of plant growth and development [11-13], tracking isotopy and allowing one to track a series of 
transitions between phases of plant ontogenesis, characterized by the emission of different allelochemicals and chemoattractants, 
causing different effects in agrophytocenosis. With their help, the isotope effect can be compared to phenospectral stages and 
complex ontogenetic physiological changes in plants, since, as stated in the seminal work on multiparametric (multifacet) 
analytics of allelopathy, “leaf water potential, turgor pressure, conductance, or a change in tissue carbon isotope ratio [14] are 
equivalent indicators of bioresponse.
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