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Ways for a clean agriculture.. ..
Biological interactions for ;fﬂ
food production

Hormonal balance é(/

4

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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Nutrients dynamic in the soil
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Nutrients dynamic in the soil Environment

Soil properties (physical, chemical and biological)
/ Management
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Recelve, Store , supply Promote
) Promote gas : )
store and and nutrient biological
exchange e
supply water activity

Promote
plant growth
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CHEMICAL PHYSICAL BIOLOGICAL

Indicators
- Content of N - Temperature - Biodiversity
- P MOS - Density - Activity of enzymes
- Organic P - Aggregation - Cand N in biomass
- CTC - Water retention - Metabolic quotient
- pH - Mineralization rate
Soil quality attributes
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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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Unusable nutrients Increased Liberated nutrients

in soil > usable by plant
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A) Fungal endophytic

B) Bacterial endophytic
C) Rhizobium associates
D) Mycorrhizal arbuscular
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Fertilization Fertilization Fertilization Fertilization
adjustment Adjustment + full Full + Penergetic
Penergetic -

Basal soil respiration (mg CO2 gt dry soil h'l) in samples collected 30 days after
soybean emergence.
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Total flow of COz2 in saill

<€ >

Autotrophics

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

< 1€ >

QO, derived|from roots

| |
|
Root | Rizomicrobial iMICI‘ObIal resplratlon: MOS
respiration § respiration | andgasfrom ! decomposition
i I decomposition !
k without atmospheric effects S (vvith atmospheric effects ’l
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s

improved CO, absorption

Q. = better photosynthesis
Increase

I in yield

reduced transpiration
= better water efficiency
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Positive effect of the increase in carbon dioxide concentration In
crops (increase in 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 29,5 33
Tomato 31,9 35
Carrot 77,8 5
Grape 59,8 8

Source: www.co2science.org/data/plant_growth
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Fertilization Fertilization Fertilization Fertilization
adjustment Adjustment + full Full + Penergetic
Penergetic

Enzyme activity B- glucosidase (ug p-nitrophenol g dry soil h'') in samples collected
30 days after soybean emergence.
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Fertilization Fertilization Fertilization Fertilization
adjustment Adjustment + full Full + Penergetic
Penergetic

Enzyme activity Urease (ug p-nitrophenol g dry soil 2ht) in samples collected 30 days
after soybean emergence.
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Fertilization Fertilization Fertilization Fertilization
adjustment Adjustment + full Full + Penergetic
Penergetic

Enzyme activity acid phosphatase (ug p-nitrophenol g?' dry soil h?l) in samples
collected 30 days after soybean emergence.
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Penergetic K doses on the Trichoderma sp. growth

96 hours after inoculation

0g/L 1g/L

In vitro growth of Trichoderma sp. (isolate 2) in the culture medium
containing different doses of Penergetic K. (Gerusa Steffen and Joseila
Maldaner)
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With Penergetic K
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In vitro growth of three Trichoderma sp. isolates (isolates #
4, 21 and 30) in GL culture medium with and without
addition of Penergetic K after 120 hours of incubation.
(Gerusa Steffen and Joseila Maldaner).
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lyase, peroxidase
and phenylalanine

ammonia lyase

Induced
systemic

resistance

Soil-borne plant-
pathogenic fungus
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Nature Reviews | Microbiology

Soil nematode

Microbiological
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Penergetic technology in microbial growth

Pisolythus microcarpus (ectomycorrhizal fungus)

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

Percentage of mycorrhizal

100 - 100 -
9 - A 9 B 85 a
80 - 77,58 80
70 - 70 -
60 - 60 - 59D
°0 1 41,25 b 50
40 - 40 -
30 - 30 -
20 - 20 -
10 - 10 -
0 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.
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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) (Gerusa Steffen and Joseila Maldaner).
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——Fertilization full ——Fertilization adjustment + Penergetic Native forest
360

320

240 / /

200 |

160

120

Decomposition (mg kg™ day?)

80 I I |
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 (Gerusa Steffen and Joseila Maldaner).
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Bait lamina to determine the microbial activity % .
in the soil (Gerusa Steffen and Joseila .

Maldaner).
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W Full ® Partially Empty w Empty

80

73,75

0-8cm 70,42 8—-16cm

Fertilization Fertilization Fertilization Fertilization
adjustment + adjustment +
Penergetic Penergetic

Feeding activity of soil organisms to 8 and 16 centimeters deep (Gerusa Steffen and
Joseila Maldaner)
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Penergetic K in doses of Suillus sp. growth in culture medium

2 g/L

0 gL with insoluble phosphorus

Source: Gerusa Steffen and Joseila Maldaner
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Desorption

112,21 115,9

140 - phosphorus addition: 872,09 mg/L

120

107,97 112,24

100

80

60

40

20

solution of phosphorus (mg/L)

o
I

Added control  Penergetic K Penergetic K  Penergetic P  Penergetic P
0,5 g/L 1,0 g/L 0,5 g/L 1,0 g/L
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Degradation of ACC-

Regulation of roo
development

cidification by organic acids Phosphate
solubilizing
g microrganism
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CORN RESULTS

120
100,8
100
80
60 54,6
40
20
0
Fertilizer Fertilizer adjustment + Penergetic
Decrease in phosphorus fertilizer (kg of P20s5/ ha).
f O . @
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CORN RESULTS

210

202

200

194

190

180

170

160

150

140 .
Fertilizer Fertilizer adjustment + Penergetic

Yield corn (bags / ha)
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BEAN RESULTS

80 17,6

90

70

60

50

37,3

40

30

20

10

Fertilizer Fertilizer adjustment + Penergetic
Decrease in phosphorus fertilizer (kg of P205/ ha)
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BEAN RESULTS
56

54,3
54
52
50
48
48
46
44
42
40

Fertilizer Fertilizer adjustment + Penergetic

Yield bean (bags/ ha)
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SOYBEAN RESULTS

70
61,6
60
50
40
30
20 - 18,94
10 -
0 .
Fertilizer Fertilizer adjustment + Penergetic
Decrease in phosphorus fertilizer (kg of P205/ ha)
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SOYBEAN RESULTS

68

67,3

67

66

65

64

63

62,4

62

61

60

59

Fertilizer Fertilizer adjustment + Penergetic

Yield soybean (bags/ ha)
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CROPS RESULTS
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| 57,6
32
3 I
0 —-

until to 80% until to 100%

Reduction of P20s per hectare
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SOYBEAN RESULTS

Fertilization full: 270 Kg/ha de 02-28-20 (N-P-K) Productivity: 63 sc/ha
Fertilization adjustment + Penergetic: 110 kg/ha de 00-46-00 (N-P-K) Productivit

- 70,2 sc/ha
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SOYBEAN RESULTS

Fertilization full : 300 Kg/ha de 02-23-23 Productivity: 51 sc/ha
Fertilization adjustment + Penergetic : 0 kg/ha de 02-23-23 Productivity: 60sc/ha

-

o catar—
——

——
— T — —— - M\ 4 J —
S | s < g RS T NS S R, T U T A T LR T SR AR - S NS f ——

— T S

— e — -
_——————_—
— IR W =

. > - S ——— -
_———_———"‘-

2015 QB oo penergelic ™ penergelic™
International . ., Jo "1":1":1":1":.1':::'.‘ Kom pOSt p"nhs Pfla ze n

Year of Soils ‘?'




Brocolli Field Results

Pereira e Gomes Farm
Producer: Mr. Juliano
Culture: Japanese Broccoli Evaluation held on - 08.12.15

Cidade:
Testemunha
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Weight (g) — broccoli head

WEIGHT OF BROCCOLI HEADS

B Testemunha B Penergetic

770

Testemunha Penergetic

Average of 6 broccoli heads

weight in grams of broccoli heads - Assessment held on 08.12.15
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CORN RESULTS

Fertilizer adjustment
+ Penergetic

S.‘

é

B4

¥

X

g

I

3

Fertilizer 5

211" '.o'.;. IR R 04“4':4“-“-.‘
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Penergetic technology in corn cultivation

Fertilization adjustment

Fertilization Penergetic K+ P  Penergetic P Penergetic P
full (2509) (2509) (5009)
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SUGAR CANE RESULT

i R
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COFFEE RESULT

Without Penergetic 40

With Penergetic 51

0 10 20 30 40 50 60
Average productivity (6 years) - bags / ha

Penergetic application comparison with conventional nutrition. Average of 6
years.
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Harvested coffee on the assessment day =
Area of coffee: 350 ha

City: Cristais/MG Amount of nutrients in kg/ha applied
N Pz205 K20
Farm’s treatment 396 81 270
Penergetic’s treatment 396 75 180

-7% -33%
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COTTON RESULTS

260
250
250
240
230
220
210
210
200
190
Fertilizer (170 kg of P205) Fertilizer (34 kg of P205) + Penergetic
Yield of cotton in cottonseed (@ / hectare)
{ ) ®
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COTTON RESULTS

115

110 109

105

100

95

90

85
Fertilizer (170 kg of P205) Fertilizer (34 kg of P205) + Penergetic

Yield of cotton in fiber (@ / hectare).
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CARROT RESULTS

penergetic® Control control , penergelic®
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PEACH RESULTS

2 -
1

PENERGETIC K+P

TESTEMUNHA

KAMPA|

KAMPAI

3 Dins

306 frwt for plant 275 fruit for plant

889 for fruit 84,56 for frmt \_
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Degradation of ACC-

Regulation of roo
development

cidification by organic acids Phosphate
solubilizing
g microrganism
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With Penergetic Wlthout Penergetlc

Damage caused by Phakopsora pachyrhizie in soybean.

. . .
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4 . _
Damage caused by Puccinia triticina in wheat.
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NEMATODES RESULTS
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NEMATODES RESULTS
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NEMATODES RESULTS
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Penerg.50
Penerg.75
B Nematode in root
~energ.100
B Nematode in soil
Ferti conv.
Test.
& & & & f-f’

0 200 400 600 800 1000

Number of nematodes (Meloidogyne sp.) in soil and roots of coffee plants.
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1600 -
1400 -
1200 -
1000 -
800 -
600 -
400 -
200

@ Without Penergetic @ With Penergetic

1376

Control  Abamectin Cadusafos Imidacloprid Trichoderma Bacillus

Number of Pratylenchus brachyurus (Plant-parasitic nematode species)
penetrated by soybean root 60 days after inoculation.
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Thank you

ricardo.steffen@penergetic.com.br
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