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Fig. 2. Appearance of Lens culinaris Medik sprouts 10 days after germination
in distilled water (A) and in Larsen D100 water (B, C, D)

Fig. 3. Appearance of Brassica napus L. sprouts 10 days after germination
in distilled water (A) and in Larsen D100 water (B, C, D)

The inhibitory effect on biomass accumulation in Brassica napus L. is of
particular interest. For this crop, the reduction in deuterium levels disrupted the
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delicate balance of isotope effects in key metabolic cycles, such as lipid bio-
synthesis, which is crucial for oilseed crops. An alternative explanation is the
induction of mild oxidative stress, forcing the plant to expend energy resourc-
es to compensate, ultimately reducing growth productivity in the early stages.

The neutral response of Triticum aestivum L. highlights the role of the ge-
netic background and selection history of the species, which led to the fixation
of alleles that ensure high metabolic stability regardless of slight variations in
the isotopic composition of the water.

o

Fig. 4. Appearance of Triticum aestivum L. seedlings 10 days after germination
in distilled water (A) and in Larsen D100 water (B, C, D)

Sensitivity to deuterium correlates with the species’ initial metabolic activ-
ity, genome size, cell division rate, and seed biochemical composition (protein,
carbohydrate, and lipid ratios). Cereals (Hordeum vulgare L., Triticum aestivum
L.) and legumes (Lens culinaris Medik) exhibit different responses, which may
be due to differences in the mechanisms for mobilizing reserve nutrients. Evolu-
tionary adaptation of species to specific ecological niches with different isotopic
compositions of natural waters could also contribute to the observed specificity.

The results of the multivariate analysis confirmed that the effect of Larsen
D100 water treatment significantly depends on the crop species (p < 0.001 for
all main parameters). This underscores the need for a species-specific approach
when assessing such effects. However, it should be noted that statistical analy-
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sis based on individual seeds (rather than average values across replicates) can
lead to potentially false-positive results due to intra-group correlation. Future
studies plan to increase the number of biological replicates (Petri dishes) for
each condition and conduct analyses based on average values, which will en-
hance the reliability of the conclusions.

The obtained results open up prospects for developing new pre-sowing seed
treatment techniques for crops such as Hordeum vulgare L. and Lens culinaris
Medik, aimed at improving field germination and initial development. Howev-
er, the pronounced negative effect on Brassica napus L. is a serious warning
against the general use of this technology without preliminary species-specific
and varietal testing.

The main limitation of this study is the lack of direct instrumental measurements
of the final deuterium concentration in the working solutions, which prevents a de-
finitive attribution of the observed effects to this factor. Furthermore, the experiment
was conducted under controlled in vitro laboratory conditions, which can mitigate
the complex soil-microbial interactions occurring in natural agrocenoses.

To gain a deeper understanding of the mechanisms underlying the observed
effects, it is necessary to monitor deuterium content (using isotope mass spec-
trometry) not only in water but also in seedling biomass to assess its biochem-
ical composition. Gene expression associated with the metabolism of reserve
nutrients, stress response, and cell division must be assessed. Validation of the
obtained results in the field will assess not only initial growth but also final
plant productivity. Screening of different varieties within each species will be
necessary to identify the most responsive genotypes.

Thus, deuterium-reduced water represents a powerful tool for controlling the
germination process, but its use requires a highly differentiated approach and a
deep understanding of the underlying physiological mechanisms.
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