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Abstract

The purpose of this study was to investigate the effect of
a purported water structuring device on germination and
sprout growth of unirradiated and Wi-Fi™ exposed organ-
ic peas and red clover seeds. A commercial product, the
Amezcua BioDisc-3 by QNet, was used. Peas and red clo-
ver seeds were grown under controlled laboratory condi-
tions of light, temperature, and hydration. Irradiated sam-
ples were continuously exposed to pulsed radiation (100
mW/m?, 2.45 and 5.8 GHz carrier waves) from an idling
Wi-Fi™ router, and unirradiated samples were exposed to
the laboratory's ambient wireless communication radia-
tion background of 10* mW/m?2. For both exposure condi-
tions, test samples received continuous BioDisc-3 treat-
ment while controls received no treatment. Filtered mu-
nicipal tap water was used. Sprouts were comparatively
assessed by photography, germination time, fresh weight,
and dried biomass at the end of the experiments. No dif-
ferences were found in germination time for treatment
or control samples. Wi-Fi™ exposed pea and red clover
sprouts were generally smaller in appearance and had
reduced fresh weight compared to unirradiated sprouts,
replicating findings by others. BioDisc-3 treatment signifi-
cantly enhanced the growth of pea and red clover sprouts
in both unirradiated and Wi-Fi™ exposed conditions, in-
creasing fresh weights of the sprouts differentially for the
two species, with greater effects on peas. At the endpoint,
BioDisc-3 treatment yielded 11.9% and 11.8% greater
dried biomass for unirradiated and Wi-Fi™ exposed peas,
respectively; and 3.7% and 4.0% greater dried biomass for
unirradiated and Wi-Fi™ exposed red clover, respectively.
Therefore, BioDisc-3 enhanced sprout growth of both
species for both radiation exposure conditions.
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Introduction

Wireless communication radiation in the environment
has dramatically increased in recent years due to the
rapid expansion of wireless technology, including fifth
generation (5G), and the “Internet of Things.” Mobile
phones and Wi-Fi™ routers, which emit digitally pulsed
microwaves even when idle, are among the most preva-
lent communication devices worldwide. The radiation
from such devices has been shown to produce a wide va-
riety of adverse effects on humans and other organisms
(Web reference 1). Reviews of the literature have been
published (Cucurachi et al., 2013; Levitt et al. 2021; 2022;
Seker et al., 2022).

Although it is well accepted that adverse health effects
occur when microwave exposure levels are high enough
to heat tissue, most regulatory agencies do not consider
the nonthermal biological effects from low power densi-
ties. However, thousands of scientific papers report ad-
verse health effects from extremely low levels of wireless
communication signals on numerous organisms, includ-
ing those at 2.45 GHz (Web reference 1; Russell, 2018;
Prli¢ et al., 2022).

Among these thousands of research reports, only rela-
tively few have examined the effects of wireless commu-
nication radiation exposure on plants. This is a systemic
stressor for plants with a differential impact depending
upon the plant family, growth stage, exposure dura-
tion, frequency, and power density, among other fac-
tors (Majd et al., 2012; Vian et al., 2016). Comprehensive
reviews on the effects of electromagnetic fields, includ-
ing microwave radiation, on plants have been published
(Vian et al., 2016; Halgamuge, 2017; Levitt et al., 2021;
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Levitt et al., 2022). Several studies, in particular, examined
seed germination and/or plant growth when exposed to
2.45 GHz, one of the beacon signals from Wi-Fi™ rout-
ers. Continuous Wi-Fi™ exposure reduced the growth of
garden cress (Lepidium sativum), broccoli (Brassica olera-
cea), red clover (Triflolium pratense) and pea (Pisum savi-
tum), and decreased total biomass as well as dried weight
biomass, but did not affect seed germination (Havas and
Symington, 2016). A study by Alattar et al. (2017) on plant
seedlings reported that continuous Wi-Fi™ exposure sig-
nificantly decreased the water content of corn (Zea mays),
basil (Ocimum basilicum), and eggplant (Solanum melon-
gena) seedlings, and reduced the fresh weight of corn
and basil plants. Another study on corn exposed to Wi-
Fi™ showed that growth and development were initially
stimulated but then suppressed (Roche et al., 2020). In
a study on bean plant growth, bean seeds were germi-
nated and exposed to O, 1, 2, or 3 Wi-Fi™ routers. A dose-
response retardation of plant growth was reported, with
three routers inhibiting bean plant growth the most, and
the control (no router) yielding the highest growth (Yu-
wono and Bekhri, 2016).

In this study we posed the research question: Does a
purported water structurizer (aka a device that struc-
tures water) impact seed germination and sprout growth,
when (1) exposed continuously to Wi-Fi™ radiation from
a router, and (2) unirradiated (i.e., exposed to ambient
low-level microwave radiation)? We utilized pea and red
clover seeds under similar radiation exposure conditions
used by Havas and Symington (2016) who reported re-
duced sprout growth. 2.45 GHz is a beacon signal emit-
ted by Wi-Fi™ routers, and is the same frequency used in
microwave ovens at a much higher power density to cook
food, since it is strongly absorbed by water. We investi-
gated the impact of a purported water structuring device,
the Amezcua BioDisc-3 (Web reference 2) on germination
time, sprout growth, and morphology.

BioDisc-3 is a commercial device that has been previously
found to impact the energetics of water and plant growth
in studies conducted by several researchers. It is a 9-cm
diameter concave disk, 8 mm thick, which is clear and
glass-like, composed of natural granular crystals, includ-
ing quartz and diamond. It is unpowered but activated by
a proprietary energetic process. BioDisc-3 also features
several geometric relief designs on the top and bottom,
which are considered informationally active. This product
has been tested in controlled studies on water treatment
where it was shown to promote better hydration in hu-
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mans (Korotkov et al., 2019); alter specific physical prop-
erties of water; and boost rye and oat seed germination
and plant growth (Korotkov, 2019). Water in a transparent
container placed on top of a BioDisc-3 was shown to be-
come structured by the electrophotonic imaging method
(Korotkov, 2019). In another study, BioDisc-3 was shown
to impact chiral symmetry breaking in sodium chlorate
crystals formed in aqueous solution, resulting in a great-
er percentage of d- over /-crystals (Rubik, 2021). A recent
study on various drinking waters revealed that BioDisc-3
increased the pH and alkalinity of water, increased the
electrical conductivity of water, and enhanced the chemi-
cal activity of dissolved minerals, while also exhibiting a
potential antibacterial effect (Adebayo et al., 2025). Alto-
gether, these findings suggest that BioDisc-3 treatment
increases water structuring.

Methods

Sample Preparation and Handling for Germination
and Sprout Growth

A series of plant experiments on the two plant species
was conducted in the laboratory under controlled condi-
tions of temperature, lighting, hydration, and exposure
to electric, magnetic, and electromagnetic fields. The
study was conducted from June to August of 2022. Mu-
nicipal tap water in Emeryville, California (Web reference
3), which had been filtered through charcoal, was used in
all experiments to germinate and grow sprouts.

Organic pea (Pisum Sativum) seeds were procured from
HandyPantry.com. Twenty-four samples consisting of 40
randomly selected peas were each placed in twenty-four
90 x 15 mm polystyrene petri dishes, with 12 samples
randomly assigned to the Wi-Fi™ exposure group, and
the other 12 samples assigned to the unirradiated group.
Six samples in each of the Wi-Fi™ exposed and unirradi-
ated groups were treated using a BioDisc-3 placed direct-
ly under each of the petri dishes, which were the same
diameter, while controls were placed on cardboard. Wi-
Fi™ exposure and BioDisc-3 treatment of samples were
employed for the duration of the experiment, except for
brief periods for photographing and weighing the sam-
ples.

Organic red clover (Trifolium pretense) seeds were also
procured from HandyPantry.com. Since these seeds are
very small, samples were prepared by weighing the seeds
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on a Mettler AE50 microbalance to 1.5 g per sample, with
a standard error of 0.0003 g. Twenty-four samples con-
sisting of 1.5 g of red clover seeds were each placed in
twenty-four 90 x 15 mm polystyrene petri dishes, with
12 samples randomly assigned to the Wi-Fi™ exposure
group, and the other 12 samples assigned to the unirradi-
ated group. Six samples in each of the Wi-Fi™ exposure
and non-exposure groups were treated using BioDiscs
placed directly under each of the petri dishes of the same
diameter, while controls were placed on cardboard. Wi-
Fi™ exposure and BioDisc-3 treatment of samples were
employed for the duration of the experiment, except for
brief periods for photographing and weighing the sam-
ples.

Each petri dish bottom was numbered, pre-weighed, and
the initial weights of seeds in each sample were also re-
corded, such that the weights of sprouts in each sample
could be measured over time.

Table 1 presents the overall study design and sample dis-
tribution in each group. Figure 1 shows a photograph of
the Amezcua BioDisc-3.

l. Peas
Group Wi-Fi™
Test* 6 samples
Control | 6 samples
Group Unirradiated
Test* 6 samples
Control | 6 samples
Il. Red Clover

Group Wi-Fi™
Test* 6 samples
Control | 6 samples
Group Unirradiated
Test* 6 samples
Control | 6 samples

Table 1. Study design of 4 experiments. Each sample
consisted of a measured weight of seeds placed in a
pre-weighed petri dish. Test* indicates use of BioDisc-3,
a purported water structurizer.
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To initiate germination of the peas, 20 mL of filtered
municipal tap water was transferred by pipette to each
sample. The petri dishes were then placed in darkness un-
der light-tight cardboard boxes in different rooms of the
laboratory under controlled conditions. For the samples
exposed to Wi-Fi™, the distance from the router ranged
from 26 to 32 cm. The non-Wi-Fi™ exposure samples were
exposed to very low ambient microwave radiation with no
wireless emitters in the room. Daily photographs of the
sprouts were made, and then 5 mL of water was depos-
ited on each sample by pipette. The samples treated by
BioDisc-3 were interspersed with untreated samples in a
checkerboard pattern. The samples in each group were
rotated around in the boxes each day to compensate for
any potential differences in growth conditions, including
slight variations in humidity and microwave power density.

Pea samples were kept in darkness for 6 days at 21-23 °C
for germination and then uncovered and exposed to
light-to-dark periods of 14 to 10 hours, respectively, for
7 more days. Samples were photographed and weighed
prior to any water addition from Day 8 - Day 13. On Day
13, final fresh weights were measured. Due to the ab-
sence of plant food or soil substrate, the growth phase of
the sprouts was halted on Day 13 by no further addition
of water. The samples were then dried overnight in an
oven at 105 °C and cooled to room temperature before
measurement of the dried weight biomass.

Experiments with red clover seeds were similar to peas.
However, because the seeds are much smaller, only 1.5 g
of seeds and only 5 mL of water per sample were used ini-

Y5

Figure 1. BioDisc-3 showing geometrical relief patterns of
dots, parallel lines, concentric circles, and other patterns.
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tially for germination. Darkness was maintained for only 4
days because germination was faster. Samples were pho-
tographed and weighed daily from Day 5 - Day 7, prior
to water addition, during the growth phase. On Day 7, fi-
nal fresh weights were measured, and the growth phase
of the sprouts was halted by no further addition of wa-
ter. The samples were then dried overnight in an oven at
105 °C and cooled to room temperature before the dried
weight biomass was measured.

For samples in each group, mean values of fresh and
dried weights and their standard deviations were de-
termined. One-tailed t-tests were used to determine p-
values and statistical significance assuming unequal vari-
ance (Havas and Symington, 2016).

Electromagnetic Field Exposure Measurements

Using a Cornet ED-88T Plus 5G Electrosmog tri-field me-
ter, the electric field was 6.4 V/m; the magnetic field,
2.4 mGauss; and the radiofrequency field 100 mW/m?
for the Wi-Fi™ exposed samples. For the unirradiated
samples exposed to the ambient radiofrequency back-
ground, the electric field was 6.0 V/m; the magnetic field,
1.5 m@G, and the radiofrequency field was 104 mW/m?,

The Wi-Fi™ exposed samples were placed 26-32 cm from
a Linksys EA7500 Wi-Fi™ router bearing 3 omnidirection-
al antennas. The device was idling—powered, but neither
uploading nor downloading data. Wi-Fi™ is a wireless
network protocol, part of which requires an access point
(e.g. a Wi-Fi™ router) to broadcast a beacon signal 10
times per second to announce its presence. This beacon
signal consists of a burst of microwave radiation with dig-
ital modulation. Most modern wireless routers are dual-
band, which means they can operate simultaneously in
the 2.45 GHz and the 5.8 GHz band. Both carrier frequen-
cies broadcast beacon signals 10 times per second with a
duration of 2.5 ms and 0.4 ms in the 2.45 GHz and the 5.8
GHz band, respectively. This beacon radiation pattern is
optimal to produce a consistently repeating Wi-Fi™ signal
over time.

To analyze the actual radiation pattern of the Wi-Fi™ ex-
posed samples, a special RF-detector circuit had to be
built. This circuit amplified the microwave signal received
from a broadband antenna up to 8 GHz and rectified it.
The resulting output of this circuit was a DC waveform
representing the envelope of the received microwave
power density.

A Tektronix TDS2014B oscilloscope, which can display
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a waveform in the time domain, was used for further
analysis. Figure 2 shows oscillograms of the “pulsed” 2.45
GHz radiofrequency signal, each “pulse” actually being a
burst of the carrier wave. The upper image shows the 10
Hz beacon signal (10 pulses per second) while the lower
image depicts the detail of the carrier wave burst. The
5.8 GHz signal exhibits a similar pattern but was omitted
for clarity.

Results
Germination

Germination time was essentially the same for all pea
samples (Day 5) and for all red clover samples (Day 3).
Exposure to Wi-Fi™ with or without BioDisc-3 treatment
had no apparent effect on germination time or the initial
morphology of the sprouts.
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Figure 2. Oscillograms at the output of the RF-detector
showing the envelope of the received power density at 2
different time scales (1s and 50ms) of the Wi-Fi™ router signal
when idling. For clarity, only the digital bursts of the

2.45 GHz carrier wave with a “pulse” width of 2.5 ms are
shown. The 5.8 GHz signal had a similar pattern interspersed
with “pulses” of 5.8 GHz with a “pulse” width of 0.4 ms (data
not shown).
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Sprout Growth

Pea Sprouts, Unirradiated. Day 1 shows initial mean
weights of the dry seeds of the 2 groups. Days 2-7 are be-
fore germination or showing very tiny sprouts that were
not weighed. Fresh weight of sprouts was measured on
Days 8-13. See Figure 3. Growth was terminated on Day 13.

On Day 13, the growth phase was stopped; the samples
were oven dried overnight; and the dried weight biomass
was measured. Table 2 shows the dried weight values,
along with a summary of the fresh sprout weight data and
statistics. There was no significant difference in the initial
dry seed weight for the 2 groups. Significant differences
in sprout weight were found for all subsequent growth

Mean Fresh Weight of Pea Sprouts, No Wi-Fi
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Dayl |Day2 | Day3 Dayd4 |Day5 DayﬁéDaVF Day 8 | Day9 10 | 11 12 13 |
| mBioDisc-3 8.013 17.931/19.353122.89524.738 25.81 |26.894|
|mControl | 7.95 14.93616.506/16.805 18.51 20.18(21.348

Figure 3. Mean values of fresh weights over time of pea sprout growth in the unirradiated condition.
Standard error of the mean is shown by error bars, and mean weight (g) of samples for each day is shown

at the bottom.

Fresh and Dried Pea Sprout Weights (grams), No Wi-Fi™ Radiation
Mean Values, Standard Deviations, t-tests,
% Differences
Final Final
Dried Water
Day 1 Day 8 Day 9 Day10 | Day1l | Day12 | Day13 Wt Wit
BioDisc-3 | 8.013 | 17.931 19.353 | 22.895 | 24.738 25.81 26.894 | 14.33 12.56
(SD) | (0.24) | (0.479) | (1.106) | (1.895) | (1.529) | (1.815) | (2.176) | (0.784) | (2.533)
Control 7.95 14.936 16.506 16.805 18.51 20.18 21.348 12.81 8.538
(SD) (0.10) | (0.646) | (0.915) | 0.603 1.062 1.501 2.513 0.459 2.572
1.45E- 9.66E- 9.21E- 1.14E- 1.87E- | 1.10E-
p-value 0.291 | 3.24E-06 | 3.67E-04 04 06 05 03 04 02
% Diff 0.79% | 20.00% | 17.25% | 36.24% | 33.65% | 27.90% | 25.98% | 11.87% | 47.13%

Table 2. Initial mean weight of dry peas on Day 1 for the 2 groups; mean fresh weight of pea
sprouts on Days 8-13; mean weight of dried final biomass on Day 13. SD is standard deviation.
p-values were determined from t-tests comparing control and Bio-Disc-3 treated samples on each
day shown. Except for Day 1, all differences are statistically significant.
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days. The percent difference of fresh sprout weight var-  Figure 4 is a photograph of the unirradiated pea sprouts
ied between 17.25-33.65%, with an average of 21.30%, on Day 13 comparing a control with a BioDisc-3 treated
whereas dried weight difference was 11.87%. sample.

Figure 4. lllustrative comparison of unirradiated peas on Day 13, with a BioDisc-3 treated
sample on the left and a control sample on the right.

Mean Fresh Weight of Pea Sprouts, Wi-Fi
Exposed
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Day 1| Day2 Dav3.Day4 Day5 Day6 Day7 Day8 Day9 10 11 12 | 13
M BioDisc-38.239 16.71517.90521.47123.634| 25.75| 26.58
mControl |8.159 14.82 |16.731/17.486/19.448 20.1 | 21.05

Figure 5. Mean values of fresh weights over time of pea sprouts exposed to Wi-Fi™ radiation. Error bars indicate
the standard error of the mean. Mean weights (g) for each day are shown at the bottom.
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Pea Sprouts exposed to Wi-Fi™. Day 1 shows initial
means weights of seeds in the 2 groups. Days 2-7 are days
before germination or showed the presence of very tiny
sprouts that were not weighed. Fresh weight of sprouts
was measured on Days 8-13. See Figure 5.

On Day 13, the growth phase was stopped, and the sam-
ples were oven dried overnight, cooled to room tempera-
ture, and the dried weight biomass was measured. Table 3
shows the dried weights, along with a summary of the fresh

sprout weight data and statistics. There was no significant
difference in the initial dry seed weight for the 2 groups.
Significant differences in sprout weight were found for all
subsequent growth days. The percent difference of fresh
sprout weight varied between 7.19%-28.40%, with an av-
erage difference of 19.82%. Dried weight difference was
11.77%.

Figure 6 shows a photograph of the Wi-Fi™ exposed pea
sprouts on Day 13 comparing a BioDisc-3 treated sample

Fresh and Dried Pea Sprout Weights (grams), Wi-Fi™ Exposed
Mean Values, Standard Deviations, t-tests,
% Differences
Final Final
Dried | Water
Day 1 Day 8 Day 9 Day 10 | Day1l Day 12 Day 13 Wit Wt
BioDisc-3 8.24 16.7 17.9 21.5 23.6 25.8 26.58 14.05 12.53
(0.142
(5D) ) (1.514) (0.926) (3.048) | (3.388) (3.52) (3.62) (1.523) | (2.452)
Control 8.16 14.8 16.7 17.5 15.4 20.1 21.1 12.57 8.53
(0.148
(5D) ) (1.068) (0.76) (1.212) | (1.978) (2.78) (3.51) (1.221) | (2.375)
p-value 0.182 0.0168 0.0151 0.0112 | 0.0154 0.016 0.0142 | 0.0098 | 0.0163
% Diff 0.98% | 12.84% 7.09% [ 22.90% | 21.60% | 28.40% | 25.97% | 11.77% | 46.89%

Table 3. Initial mean weight of dry peas on Day 1 for the 2 groups; mean fresh weight of pea
sprouts on Days 8-13; mean dried weight of final biomass. SD is standard deviation. p-values were
calculated from t-tests comparing control and Bio-Disc-3 treated samples on each day shown.
Except for Day 1, all differences are statistically significant.

Figure 6. lllustrative comparison of Wi-Fi™ exposed peas on Day 13, with a BioDisc-3
treated sample on the left and a control sample on the right.
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(left) with a control (right). The control sprouts appear less
robust with some apparent rot.

Clover Sprouts, Unirradiated. Day 1 shows initial mean
weights of the dry seeds of the 2 groups. Days 2-4 are
days before germination or showing very tiny sprouts
that were not weighed. Fresh weight of sprouts was mea-
sured on Days 5-7. See Figure 7.

On Day 7, the growth phase was stopped, the samples
oven dried, and the dried weight biomass was measured.
Table 4 shows the dried weight values, final water weight,
along with a summary of the fresh sprout weight data and
statistics. There was no significant difference in the initial

dry seed weight for the 2 groups, and Day 5 showed only
a trend. Day 6 showed a significant difference, while Day
7 showed only a trend. Days 6 and 7 showed that Bio-
Disc-3 treatment was associated with significantly great-
er fresh sprout weight, which varied between 18.76% and
37.30%, with an average difference of 22.51%. Overall,
treatment using BioDisc-3 showed greater sprout growth
with greater water content (58.46%), but only slightly in-
creased dried biomass (3.65%).

Figure 8 is a photograph of red clover sprouts on Day 7
comparing a control with a BioDisc-3 treated sample. Al-
though it is hard to see any difference, the weight mea-
surements are significantly different.

Mean Fresh Weight of Red Clover
Sprouts, No Wi-Fi

=
o

o}

Net Mean Weight, grams
B

5 T

, Il
Day 1l Day 2 Day 3 Day4 Day5 Day 6 Day 7
M BioDisc-3| 1.501 5.57 6.7 7.501
W Control 1.504 4.69 4.88 6.73

Figure 7. Mean fresh weights over time of unirradiated red clover sprouts. Error
bars show standard error of the mean. Mean weights (g) for each day are shown at

the bottom.
Fresh and Dried Red Clover Sprouts Weight (grams), Unirradiated
Mean Values, Standard Deviations, t-tests,
% Differences
Final Final
Dried Water
Day 1 Day 5 Day 6 Day 7 Wit. Wt
BioDisc-3 | 1.501 5.57 6.7 7.501 1.278 5.423
SD (0.001) | (0.923) (1.24) (1.08) (0.03) (1.275)
Control 1.505 4,69 4.88 6.73 1.233 3.422
SD (0.008) | (0.752) (0.78) (0.716) (0.036) (0.723)
p-values 0.194 0.052 | 0.007461 | 0.089617 | 0.022863 0.005
% Diff. -0.27% | 18.76% | 37.30% 11.46% 3.65% 58.46%

Table 4. Initial mean weight of red clover seeds on Day 1 for the two groups;
mean fresh weight of sprouts on Days 5-7; dried mean weight of final biomass; fi-
nal water weight. SD is the standard deviation. p-values were calculated from t-tests
comparing control and Bio-Disc-3 treated samples on each day shown. Percent
differences in weight for the test and control groups are shown for each day.
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Red Clover Sprouts, Wi-Fi™ Exposed. Day 1 shows the

initial mean weights of the 2 groups. Days 2-4 are days

before germination or showed very tiny sprouts that were
not weighed. Fresh weight of sprouts was measured on

Figure 8. lllustrative comparison of unirradiated red clover samples on Day 7, with a Bio-

Days 5-7. See Figure 9.

Disc-3 treated sample on the left and a control sample on the right.

Mean Fresh Weight of Red Clover
Sprouts, Wi-Fi Exposed
25
g
E;ZO
:?‘:..:915
2
E 10
=
0
B Day1 Day 2 Day 3 Day 4 Day 5 Day 6 Day7
M BioDisc-3 [1.501817 10.112 | 18.102 18.92
W Control |1.500417 7.57 12.45 12.901

Figure 9. Mean values of fresh weights over time of red clover sprout growth with
applied Wi-Fi™ radiation. The standard error of the mean is shown by error bars.
Mean fresh weights (g) for each day are shown at the bottom.
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On Day 7, the growth phase was stopped, and the sam-
ples were oven-dried overnight, cooled to room tempera-
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ture, and weighed. Table 5 shows the dried weight values
and final water weight, along with a summary of the fresh
sprout weight data and statistics. There was no significant
difference in the initial dry seed weight for the 2 groups.
Days 5, 6, and 7 showed significant differences, and the
difference in dried weights and water weights was also
significant. Overall, treatment using BioDisc-3 with Wi-
Fi™ exposure showed greater sprout growth with higher
water content over dried biomass. The percent differ-
ence of fresh sprout weight varied between 33.60% and

51.78%, with an average difference of 41.9%. The dried
weight difference was 3.96% and the final water weight
difference was 44.10%.

Table 5 shows a considerable difference in fresh sprout
weights compared to Table 4. However, different lots of red
clover seeds from the same supplier were used in each of
these experiments, which could account for this difference.

Figure 10 is a photograph of red clover sprouts on Day 7,

Fresh and Dried Red Clover Sprout Weight, grams, Wi-Fi™
Exposed
Mean Values, Standard Deviations, t-tests,
% Differences
Final Final
Dried Water
Day 1 Day 5 Day 6 Day 7 Wt Wit

BioDisc-3 1.50182 10.112 | 18.102 18.92 1.276 16.826
SD (0.003) | (1.35) | (3.29) | (3.78) | (0.097) | (3.26)
Control 1.50041 7.57 12901 | 12.901 | 1.227 11.67
») (0.0015) | (0.98) | (1.92) | (3.22) | (0.032) | (1.929)
p-values 0.17 0.081 0.005 0.005 | 0.1444 0.005
% Diff 0.14% 33.60% | 40.32% | 51.78% | 3.96% | 44.10%

Table 5. Initial mean weight of red clover seeds on

Day 1 for the two groups; mean fresh weight of

sprouts on Days 5-7; mean dried weight of final biomass; final water weight. SD is standard deviation.
p-values were calculated from t-tests comparing control and Bio-Disc-3 treated samples on each day.
Percent differences in weight for the test and control groups are shown for each day.

Figure 10. lllustrative comparison of Wi-Fi
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™ exposed red clover samples on Day 7,
with a BioDisc-3 treated sample on the left and a control sample on the right.
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comparing a BioDisc-3 treated sample (left) and control
(right), both exposed to Wi-Fi™,

Summary of Results

1. Germination times of pea and red clover seeds were
unaffected by BioDisc-3 treatment or Wi-Fi™ exposure.

2. BioDisc-3 treatment significantly enhanced the growth
of pea and red clover sprouts for both unirradiated
(ambient field, 10* mW/m?) and Wi-Fi™ exposed (100
mW/m?) conditions. Fresh weights of the sprouts for
both exposure conditions were increased differential-
ly for the two species, with greater effects on peas.

3. Morphological differences between BioDisc-3 treated
and control sprouts were apparent in most cases,
with the treatment group yielding larger, more robust
sprouts compared to controls.

4. Wi-Fi™ exposed pea sprouts did not exhibit phototaxis
(orientation to light source), with or without BioDisc-3
treatment, whereas unirradiated pea sprouts did dis-
play phototaxis.

5. While several control pea sprout samples exhibited
some apparent rot, BioDisc-3 treated samples re-
mained fresh without any sign of rot.

6. BioDisc-3 treatment yielded 11.9% more dried weight
and 47.1% more water weight for unirradiated peas;
and 11.8% more dried weight and 46.9% more water
weight for Wi-Fi™ exposed peas.

7. BioDisc-3 treatment yielded 3.7% more dried weight
and 58.5% more water weight for unirradiated red clo-
ver; and 4% more dried weight with 44.1% more water
weight for Wi-Fi™ exposed red clover.

8. Overall, pea and red clover sprouts exposed to two dif-
ferent nonthermal levels of wireless communication
radiation, in the presence of BioDisc-3, a purported
water structurizer, grew measurably faster and ap-
peared more robust than controls.

Discussion

There was an improvement in sprout growth from Bio-
Disc-3 treatment at two different nonthermal levels of
wireless radiation—100 mW/m? and 10% mW/m?2 Al-
though the “unirradiated” condition at 10* mW/m? is six
orders of magnitude lower than the Wi-Fi™ exposure, it
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is, nonetheless, an electromagnetic stressor. This ambi-
ent exposure is 10 times greater than Earth's natural
background. Moreover, building biologists consider this
ambient level a “severe anomaly,” while nowadays it is a
typical ambient level for interior environments (Web ref-
erence 4). These results suggest a different mechanism of
action of BioDisc-3 and Wi-Fi™ radiation on the sprouts,
even if both interventions are related to the structuration
of water.

It is generally accepted that structured water is present
in organisms. Structured water dynamics are expected
to influence bioenergetics in vivo and therefore numer-
ous biological processes. Moreover, water structure is
affected by applied electromagnetic fields. There is evi-
dence for nonthermal effects of low-level microwaves on
water structure by Raman spectroscopy, showing effects
on the network of hydrogen bonds (Rao et al., 2010). This
includes long-term changes in the structure of water ex-
posed to 2.45 GHz (Yakunov et al., 2017). Electromagnetic
stress from microwaves may impact the structured wa-
ter in organisms, thereby secondarily affecting numer-
ous biochemical reactions and leading to various adverse
bioeffects. Microwaves can disrupt hydrogen bonding
in water molecule clusters, especially at interfaces with
biomolecules, potentially destabilizing polymer chains or
cluster integrity that affect cellular functions (Nikiforov
et al., 2016; Dawkins et al., 1979). We speculate that Bio-
Disc-3 alleviated, at least in part, the adverse effects of
wireless communication radiation exposure by preserv-
ing or increasing the concentration or signaling process-
es of structured water in the sprouts, thereby improving
biological function and enhancing growth.

Generating structured water in vitro typically involves one
or more energetic processes, such as static or dynamic
magnetic fields (Minoretti et al., 2024), vortex dynamics
(Gao et al., 2021), ultrasound (Shamsipur et al., 2018), in-
frared radiation (Chai et al., 2009), application of certain
electromagnetic frequencies (Han et al., 2023), and par-
tial electrolysis with ionization (Saitta et al., 2012), among
other methods. Yet BioDisc-3 is a passive, unpowered
device that apparently produces structuring of water by
indirect contact—that is, by simply placing water in con-
tainers on top of the disk. The mechanism of action of
BioDisc-3 on water is poorly understood, although sev-
eral physical, chemical, and biological effects have been
reported. It may involve extremely subtle energy fields
imbued with information that act over short distances. A
possible related phenomenon is the transfer of biochem-
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ical signals from highly dilute solutions to water across a
non-liquid barrier (Jerman et al., 2024; 2025).

Similar growth-enhancing effects on plants without di-
rect contact have previously been reported. An effect on
sprout growth involving action-at-a-distance was dem-
onstrated by Sharma and Pollack using Qelby® ceramic
powder in a noncontact manner. Wet or dry Qelby® pow-
der, previously shown to produce exclusion zone (EZ)
water and to enhance plant growth, was placed outside
vials containing chickpea seeds and acted nonlocally to
enhance sprout growth (Sharma et al., 2017). Rubik and
Jabs (2016) found that sprouting and growing beans un-
der an open wooden pyramid for 1 month produced 19%
more dried weight biomass than controls.

There is increasing evidence that information may be
transmitted to water by weak electromagnetic signals.
Del Giudice et al. (1988), among others, have proposed
how quantum electrodynamics may explain action-at-a-
distance involving coherence and information transfer in
water. According to Del Giudice, water may be partially
comprised of coherent domains, supramolecular struc-
tures subject to the influence of weak electromagnetic
fields, which are fundamentally involved in living systems
as well as in water’s response to subtle external influenc-
es (Madl and Renati, 2023; Renati and Madl, 2024). Exper-
iments in which vials of pure water are placed near other
vials of water containing DNA show that information
transfer can occur between the vials, such that DNA of
the same sequence can be synthesized in the other vials
without any material transfer (Montagnier et al., 2009).

More evidence is accumulating that water has a memo-
ry of the fields impressed upon it from its environment.
Various energy fields stimulate water in organisms, in-
cluding natural and artificial fields. Natural fields, such
as Schumann resonance of the earth and the biofields of
living organisms, may structure water. For instance, hy-
dronium ions (H;0") resonate at 7.85 Hz, which increases
water structure (Mohri et al., 2003).

Water may lose some of its inherent life-supporting in-
formation when exposed to a toxic electromagnetic field
such as wireless communication radiation. Then, when
used to hydrate a plant, information from the toxin-im-
printed water may diminish the bio-information in the
plant's biofield and biowater, thus thwarting plant vital-
ity. This may be fundamental to the numerous adverse
biological effects on plants from electropollution, such as
increased oxidative stress, altered gene expression, DNA
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damage, chloroplast damage, and metabolic and struc-
tural changes. Any or all of these adverse effects may
impact plant growth and promote disease and dieback.
Structured water that is enhanced with information to
support life may reduce or prevent such adverse effects
by reinforcing life-supporting information, despite the
presence of continuous electromagnetic stress.

Such protection may go beyond electromagnetic stress.
Plants irrigated with structured water have shown
greater resilience to stressors such as drought (Ramsey,
2023a; 2023b; 2023c). Moreover, plants with higher levels
of hydrogen-bonded structured water also exhibit higher
levels of resilience to stress (Muncan et al., 2022; Moy-
ankova et al., 2023). Thus, water structuring technologies
may have practical applications in agriculture to promote
plant resilience to water stress and boost crop yields.

Conclusions

BioDisc-3 treatment significantly enhanced the growth
of pea and red clover sprouts that were continuously ex-
posed to wireless radiation, at both an ambient level of
exposure and direct exposure to a Wi-Fi™ router.
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Discussion with Reviewers

Reviewer 1: The author mentions that radiation seeds were
exposed to Wi-Fi™ radiation of 100 mW/m? as measured by
oscilloscope. It is not clear how this was done. What percent
of radiation was directly focused on the seeds? Have you
thought of the EMF meter?

Author: The Wi-Fi™ radiation average power density of 100
mW/m? was measured with an EMF meter, the Cornet ED-
88T plus, not the oscilloscope. The tri-field meter was held
and moved around in the region where the exposed sam-
ples were placed. There was no variation in the measured
value of 100 mW/m? inside this small area, 37 x 50 cm.

Reviewer 1: What is the experimental evidence to show that
BioDisc3 can promote structure of water?

Author: Experimental evidence showing that BioDisc-3
can promote structuring of water was covered briefly in
the Introduction, and the following 3 papers were cited
and referenced. Here | expand more:

Blinded human subjects who drank 1 liter of BioDisc-
3-treated drinking water per day for 1 month, compared
to another group drinking untreated control water were
found to have increased hemoglobin in the blood; re-
duced creatinine concentration in the blood, suggesting
improvement in kidney excretory function; and reduced
body fat mass. Reference: Korotkov KG, Churganov OA,
Gavrilova EA, Belodedova MA, Korotkova AK (2019). Influ-
ence of drinking structured water to human psychophys-
iology. ] Appl Biotechnol Bioeng, 6(4): 171-177. https://

doi.org/10.15406/jabb.2019.06.00190

BioDisc-3 treated waters used to germinate rye and oat
seeds produced faster germination of these seeds than
control waters; furthermore, use of the Gas Discharge
Visualization method (high voltage electrophotography)
to visualize induced patterns of light emitted from Bio-
Disc-3-treated water droplets compared to control water
droplets showed larger, more complex light emission pat-
terns. Reference: Korotkov, K (2019). Study of structured
water and its biological effects. Int ] Comple & Alt Med, 5:

168-172. https://doi.org/10.15406/ijcam.2019.12.00468

There are changes in specific physical and antibacterial
properties of water treated with BioDisc-3. The most nota-
ble effect is that the electrical conductivity of different wa-
ters treated with BioDisc increased significantly (p<0.05).
Alkalinity and pH also typically increased, but not always.
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There were reduced microbial counts in microbiology
studies, indicating an antibacterial property. Salinity and
dissolved oxygen were unaffected. Reference: Adebayo
AH, Obode OC, Adekeye BT, Durodola B (2025). Assess-
ment of physicochemical and antibacterial properties of
structured water samples from Ota, Ogun State, Nigeria.
Scientific African 1(27): e02533. https://doi.org/10.1016/].
sciaf.2025.e02533

Reviewer 2: The author should include a section on plant
resilience to environmental stress, including relevant litera-
ture references. Numerous studies have shown that plants
with higher levels of H-bonded, structured water also ex-
hibit higher levels of resilience to stress [1-2]. Plants with a
high level of resilience to environmental stressors or biotic
stressors can recover or maintain plant health and growth
rates comparable to those of non-stressed plants, requiring
minimal resource allocation and defense costs. The ability
to maintain normal or adequate levels of biologically struc-
tured water in plants exposed to abiotic stressors can signifi-
cantly improve resilience with less resource allocation costs
[3 - 4]. These references would validate that structured water
reduces environmental stress to plants.

References:

[1] Muncan J, Jinendra BM, Kuroki S, Tsenkova R. Aquapho-
tomics research of cold stress in soybean cultivars with dif-
ferent stress tolerance ability: early detection of cold stress
response. Molecules. 2022 Jan 24,;27(3):744.

[2] Moyankova D, Stoykova P, Veleva P, Christov NK, Petrova
A, Atanassova S. An Aquaphotomics Approach for Investiga-
tion of Water-Stress-Induced Changes in Maize Plants. Sen-
sors. 2023 Dec 7;23(24):9678.

[3] Ramsey CL. Magnetized Seeds and Structured Water:
Effects on Resilience of Velvet Bean Seedlings (Mucuna pru-
riens) under Deficit Irrigation. Journal of Basic & Applied Sci-
ences. 2023 Dec 31,19:249-70.

[4] Ramsey CL. Biologically Structured Water (BSW)-A Review
(Part 1): Structured Water (SW) Properties, BSW and Redox
Biology, BSW and Bioenergetics. Journal of Basic & Applied
Sciences. 2023 Dec 18;19:174-201.

Author: You raised the question on whether | should
include a section on plant resilience to environmental
stress. In consideration of this, | think this topic is too far
astray from the topic of this paper, as well as the fact that
this manuscript is aimed for Water Journal readers whose
main interest is the new water science. | have responded
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in a way that keeps the focus on water. | expanded my
last paragraph in the Discussion to include citations to
two of your other papers, so that now | have (Ramsey
2023a; 2023b; 2023c). | also added another sentence.
Here is the revision of that last paragraph:

“Such protection may go beyond electromagnetic stress.
Plants irrigated with structured water have shown
greater resilience to stressors such as drought (Ramsey,
2023a; 2023b; 2023c¢). Moreover, plants with higher levels
of hydrogen-bonded structured water also exhibit higher
levels of resilience to stress (Muncan et al., 2022; Moy-
ankova et al., 2023). Thus, water structuring technologies
may have practical applications in agriculture to promote
plant resilience to water stress and boost crop yields.”

References added:

Moyankova D, Stoykova P, Veleva P, Christov NK, Petrova
A, Atanassova S (2023). An Aquaphotomics Approach for
Investigation of Water-Stress-Induced Changes in Maize
Plants. Sensors 23(24): 9678. https://doi.org/10.3390/
$23249678

Muncan J, Jinendra BM, Kuroki S, Tsenkova R (2022).
Aquaphotomics research of cold stress in soybean
cultivars with different stress tolerance ability: early
detection of cold stress response. Molecules 27(3): 744.

https://doi.org/10.3390/molecules27030744

Ramsey CL (2023a). Biologically structured water (BSW)-
A Review (Part 1): Structured Water (SW) Properties, BSW
and Redox Biology, BSW and Bioenergetics. Journal of
Basic and Applied Sciences 19: 174-201. http://dx.doi.

0rg/10.29169/1927-5129.2023.19.15

Ramsey CL (2023c). Magnetized seeds and structured
water: effects on resilience of velvet bean seedlings
(Muuma pruriens) under deficit irrigation. Journal of
Basic and Applied Sciences 19: 249-70. https://doi.

0rg/10.29169/1927-5129.2023.19.19

Reviewer 2: What are the EC, pH, and ORP values of BioDisc
3 water?

Author: Here is a study that found increased electri-
cal conductivity (p<0.05) of several waters treated with
BioDisc3, and also found that some waters showed in-
creased alkalinity and pH:

Adebayo AH, Obode OC, Adekeye BT, Durodola B (2025).
Assessment of physicochemical and antibacterial prop-
erties of structured water samples from Ota, Ogun
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State, Nigeria. Scientific African 1(27): e02533. https://
doi.org/10.1016/j.sciaf.2025.e02533

However, this African study does not mention ORP, nor
do the studies showing changes in specific physical water
parameters done by Konstantin Korotkov address ORP.
In searching beyond these papers, | found nothing on
whether BioDisc-3 treatment affects ORP. | agree that is
an important parameter to test in future studies on Bio-
Disc-3.

Reviewer 3: There was no reversal effect of the Wi-Fi radi-
ation. [Therefore, this sentence is incorrect.] There was an
improvement in the plant's growth, independent of the ra-
diation intervention. This shows a non-specific effect on this
intervention.

Author: | reworded it carefully. “There was an improve-
ment in sprout growth from BioDisc-3 treatment at two
different nonthermal levels of wireless radiation—100
mW/m? and 104 mW/m2."
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