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@ MORE DEMAND, MANY LISES

Global pesticide sales by region
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Pesticide use by sector Pesticide use by type, worldwide
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“Other” includes sulfur, oil,
insect repellent, moth control,
and other chemicals.
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SOIL QUALITY

0SQ is the ability of the soil to perform its functions at
the present moment and the preservation of these functions

for future usea
(USDANRCS, 2008)
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CHEMICAL PHYSICAL

Indicators
- Content of N - Temperature - Biodiversity
- P MOS - Density - Activity of enzymes
- Organic P - Aggregation. - Cand N in biomass
ERGTIC - Water retention - Metabolic quotient
- pH - Mineralization rate

Soil quality attributes
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Nutrients dynamic in the soill
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Ways for a ea’p- agricul
Biological interactions for food
production P e

Hormonal balance
Increase of carbohydrates available
Reducing the severity of diseases
Optimization of water use
Plant-plant interactions

Efficient absorption of nutrients
Increase in microorganism symbiosis
Optimizing the use of nitrogen
Induction of root growth
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Some published works

Effect of Microwave Electromagnetic Radiofrequency on Germination and Seedling
Growth Consequences of Six Wheat Triticum aestivum L. Cultivars

Abdelghafar M. Abu-Elsaoud

Department of Betany, Faculty of Science, Suez Canal University, Ismailia 41522, Egypt

Einfluss schwacher elektromagnetischer Felder (konstant, wechselnd
bzw. durch Zyklotron erzeugt) auf die Fibroblastenproliferation in vitro

Gennadi Afinogenov' _
1 Research Institute of

. i

Anna Afinogenova Traumatology n.a. R.R.

Andrey Kalinini Vreden, 3t Petersburg,
Russia

Influence of stationary magnetic field on lentil
Seeds ARTICLE /n INTERNATIONAL AGROPHYSICS - JANUARY 2010 R.Cbea ]ChGa‘[C

Effect of Magnetic Field on Seed Germination and Early
Growth of Calendula officinalis L.

Hosein Salehi Arjmand and Saeed Sharafi* Journal of Ornamental Plants
Available online on: www.jornamental.com

Arak University, Agriculture Faculty, Iran-Arak
ISSN (Print): 2251-6433 ISSN (Online): 2251-6441
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Some published works

International Journal of Biological, Biomolecular, Agricultural, Food and Biotechnological Engineering Vol:4, No:§. 2010

Effect of Magnetic Field on Seed Germination
of Two Wheat Cultivars

Ahmad Gholami'® . Saeed Sharafi® and Hamid Abbasdokht!
International Journal of

Molecular Sciences
Electromagnetic Biostimulation of Living Cultures for
Biotechnology, Biofuel and Bioenergy Applications

Ryan W. Hunt Lo Andrey Zavalin %, Ashish Bhatnagar ! Senthil Chinnasamy 1

and
Keshav C. Das !

Features of Usage of Electromagnetic Field of Extremely
Low Frequency for the Storage of Agricultural Products

- . 1 . . 1 ; — . 1
Kasyvanov Gennady Ivanovich', Syazin Ivan Evgenyevich', Grachev Alexandr Vasilyevich,

Davidenko Taisiva Nikolaevna“, Vazhenin Evgeniy Igm'evichl ‘.;:o Scientific
+33* Research

Journal of Applied Biosciences 22: 1350 - 1358
The Influence of AC electromagnetic fields on the

initial radicle growth rate of Phaseolus vulgaris L.
Odhiambo Q. Jared™', Ndiritu G. Francis! and Wagara N. Isabel 2
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“If you want to find

the secrets of the
universe, think in
terms of energy,

fre quency and
vibration..."
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The difference of Penergetic technology is on the energizing process, obtained through electro
magnet waves in reduced spectrum. Such reduced energetic charge, not harmful to any live
organism, acts towards the biological activity, naturally observed, in the systems soil/plant,
plant/atmosphere and/or soil/micro-organisms.

This process is denominated bio activation. On this way, the term bio activation does not
mean that the Penergetic products have biological actives but that the use of technology
results on the activation or stimulation of life in nature, on soil as well as on plants.

-
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What is the penergetic® Technology?

It Is a soil and plant bio-activation tool that contributes to
the improvement of the chemical, physical and biological
properties of the soil, directly reflecting in the quality and

productivity of the agricultural crops.
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The Electromagnetic Spectrum
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Spin rotation: mechanics of life
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Electro - Magnetic waveforms
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Frequency: effects on biological processes
Growth

Enzymatic activity; protein synthesis

ATP content

Membrane transport

Protoplasmic movement

Leaf movement

Membrane electric activity

Conformational changes in molecules Seed germination
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For example:
R ; (5.79x107eV [ TY(T)
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Ti 6.358x10 VeV -5
V= ;i =28.025GH:z  Larmor frequency
i
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CUI‘IOSI'[y What Is the frequency of the constituent elements of a plant?
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*Using a magnetic field of 7.04T
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Experiments with Penergetic
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Corresponding decomposition bags experimental units (A). Random distribution of

experimental units on the ground surface (B). Detail of the decomposition bags

partially covered by soybean leaves (C) (Steffen et al., 2016).
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——Fertilization full ——Fertilization adjustment + Penergetic Native forest
360

320

N
0)e]
o

|
|

Decomposition (mg kg™ day?)
\\ \

(0]
o

30 60 90 120

Coefficient of decomposition of the mulch of crop residues 30, 60, 90 and 120 days

after emergence of wheat, using the methodology of decomposition bags (litter bags).
Average of five replicates (Dra. Gerusa Steffen et al.).
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Bait lamina to determine the microbial activity
in the soil (Dra. Gerusa Steffen et al.).
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W Full ® Partially Empty w Empty

80
. . 73,75
01 8cm 70,42 81T 16 cm ——
70 E —
60 e

50,02

45,42

Fertilization Fertilization Fertilization Fertilization
adjustment + adjustment +
Penergetic Penergetic

Feeding activity of soil organisms to 8 and 16 centimeters deep (Dra. Gerusa Steffen
et al.).
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Carbon dioxide In cells

Pigmented
thylakoid

Zoom

Transferred

3 Transferred
carboxysome

Chloroplast
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Basal respiration (mg C-CO, Kg-* dia)

1188 a 1216 a
120.0
108,3 ab
100.0 - 96,1b
789 ¢ 80,5¢c

80.0 -

60.0 -

40.0 -

20.0 -

0.0 T T T T T 1
Standard fertilization Standard fertilization Adjusted fertilization Adjusted fertilization Without fertilization Without fertilization
+Penergetic + Penergetic + Penergetic

Basal respiration (mg C-CO, Kg* dia') observed in plots containing soybeans submitted to different
treatments. Columns with the same letter do not differ statistically by the Tukey test at 5% probability.
(CV 9,38%)
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Total flow of CO2 In soll

<€ >

Autotrophics

<respiratior; ) Microbial respiration / breathing by heterotrophic
CO.|derived from plants CO, derived from MOS

e >1€ >

QO7 derived|from roots

Microbial respirationi MOS
and gas from ! decomposition
decomposition |

Rizomicrobial
respiration

Root

respiration

without atmospheric effects s <v;vith atmospheric effects )l
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Positive effect of the increase in carbon dioxide concentration In
crops (increase Iin the photosynthetic process).

Increase in the

Crop photosynthetic process (%)  Paper published
Rice 34,3 137
Wheat 33 214
Corn 21.3 20
Soybean 47 .6 162
Bean 64,3 17
Potato 295 33
Tomato 31,9 35
Carrot 77,8 5
Grape 59,8 8
Source: www.co2science.org/data/plant_growth
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Petri glass Experiment with Penergetic
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Penergetic Kompost doses on the Trichoderma sp. growth

96 hours after inoculation

Control 1g/L

@ p R-l:nm

In vitro growth of Trichoderma sp. (isolate 2) in the culture medium
containing different concentrations of Penergetic Kompost. (Gerusa Steffen

’»ﬁ\ and Joseila Maldaner).
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Penergetic Kompost concentrations on the Pisolythus microcarpus growth

28 days after inoculation

Control Penergetic K Penergetic K
1g/L 29/L
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Effect on mycorrhizal

100 - 100 -
= 90 A o0 B 85 a
N 775a
E 80 - 80
s 70 - 70
o
é 60 50 50b
s 0 425D 50
IS 30 - 30
§ 20 - 20
o 10 10 -
O o 0 -

Fertilization Fertilization Fertilization Fertilization
full Adjustment + full Adjustment +
Penergetic Penergetic

Mycorrhization in roots of (A) wheat cultivar Quartz and (B) soybean
cultivar Nidera 5909, the flowering stage, the different treatments. Mean

of 5 replicates.
a
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Fungi
Bacterial

/P-inorqanic\

Actinobacterial / \
absorbed, oTupilization and mineranzation Sl il
precipitated, 2
mineral HPO,™ HPO,™,
Imobilization P-organic
s : Protozoa dissolved
-organic Nematodes
\_ complexed /

Macrofauna \ /

Schematic representation of the microorganisms importance for the
phosphorus availability in the soil.
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Phosphate solubilizers

Bacterial
Bacillus ThiobacillusMycobacterium,
MicrococcusFlavobacterium
EnterobacterArthrobacter Alcaligenes
PseudomonasNitrobacter, Escherichia,
AgrobacteriumAchromobacterErwinig
Brevibacterium

HO, O O, OH
Ho-F  OH P-oH

Fungi 0, 0
AspergillusPenicillium Sclerotium Q /O\ Q
RhizopusCandidaOidiodendron HO- P~ ~~o-R~OH
: HO : OH
Pseudogymnoascusrichoderma 0.0
ChaetomiumFusarium Stachybotrys HO' \OH

CunninghamellaThielavia Mucor,
Coniothyrium

5071 90% of P,Oc. is not available for plant
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Effect on fertilizer adjustment

120

100,8

100

80

60

40

20

0 _

Fertilizer Fertilizer adjustment + Penergetic

Decrease in phosphorus fertilizer in corn (kg of P205/ ha).
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Effect on fertilizer adjustment in yield

210
194

Fertilizer Fertilizer adjustment + Penergetic
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Yield corn (bags / ha)
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Effect on fertilizer adjustment

90
80 17,6
70
60
50
40 37,3
30
20
L
0 I
Fertilizer Fertilizer adjustment + Penergetic
“1\ Decrease in phosphorus fertilizer in bean (kg of P205/ ha)
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Effect on fertilizer adjustment in yield
6
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Fertilizer Fertilizer adjustment + Penergetic

Yield bean (bags/ ha)
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Effect on fertilizer adjustment

70
61,6
60 N
50
40
30
20 18,94
” _
0

Fertilizer Fertilizer adjustment + Penergetic
Decrease in phosphorus fertilizer in soybean (kg of P205/ ha)
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Effect on fertilizer adjustment in yield
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Fertilizer

Fertilizer adjustment + Penergetic

Yield soybean (bags/ ha)
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1.0

Full fertilizer + Penergetic

Plant uniformity
1 Chlorophyll index

Aerial development

Adjusted fertilizer

Productivity

AXis 2 ( 62%)

Mycorrhization
Basal respiration

Root development

Adjusted fertilizer + Penergetic

Full fertilizer

-1.5 AXis 1 ( 79%)
Principal components analysis (PCA) demonstrating the effect of different treatments
on mycorrhizal symbiosis, soil microbial activity, development and yield of corn crop .
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Adjusted fertilizeg+ Penergetic

0.6

Chlorophyll index

Development_roo _ o
Productivity Adjusted fertilizer

Basal respiration

Mycorrhlzatl:—?/
1 Plant unifornmty

Aerial development

AXis 2 (T7%)

-0.8

Full fertilizer + Penergetic

1.5 | " Axis 1 (82%) | 1.0

Principal components analysis (PCA) demonstrating the effect of different
treatments on mycorrhizal symbiosis, soil microbial activity, development and yield

q of soybean crop .
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