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Summary

The Crop Booster is a technological alternative applied to agriculture, which has been
created in order to improve the efficiency of the plant, is by means of radio waves of
low frequency reach the plant and improve its performance; the present
The objective of the research was to produce maize of the species (Zea mays) using the
Crop Booster biostimulant technology; This study used two fields, one Crop Booster and the second
control field; soil samples were taken in both fields at the beginning
of the implementation of the Crop and at the end of the harvest, the growth rate was evaluated
in 4 stages of cultivation; 25%, 50%, 75% and harvest, where variables were analyzed that indicated the
difference between the two fields experienced as: height of the silver,

stem thickness, leaf width and number of leaves.

Linear gauging was carried out within the rows of the two fields; in the countryside
Crop Booster 7.59 kg per linear meter and in the control field 1.58 kg per linear meter, generating an
amount of green forage in the Crop Booster of 79,664 kg and in the field
control of 11,672; without the application of any fertilizer in either field. To the
finish the harvest of the corn Crop (Zea mays) forage samples were taken and these
They were taken to the laboratory for their respective physicochemical analysis. It was carried out
shelf life sampling with a durability of 3 days in the Crop Booster forage and
a durability of 2 days in the control field, the two samples from the two fields were
left outdoors; thus generating satisfactory results for the new technologies of the

future.

Produce corn (Zea mays) with the alternative Crop Booster generates greater efficiency

in forage production, also better soil quality, less amount of use



of fertilizers, and shorter duration for the harvest. Allowing the use of a technology that
guarantees suitable productions of green fodder for animal feed and generating

efficiency in the use of the soil for the Crops used.

Keywords: Crop Booster, plant, corn, waves

10



Introduction

This research refers to the positive impact of technologies
as the Crop Booster in the agricultural sector, since it manages to use low frequency waves
for the development of Crops. Crop Booster technology is based on the
use of natural frequencies, produced by the vibration of the atoms of the same
plant; taking into account that the same vibration physically and chemically affects the health and
plant performance, external conditions that are adverse to the plant can
alter these frequencies, producing a deterioration in the cycle of growth and maturation
of a plant; and that is where technology comes in, since it achieves the transport of waves of
low frequency through the water, these waves arrive with a positive message to the plant which achieves

that it achieves optimal vigor and reaches high production peaks (organikolatam, 2021).

The implementation of technology such as the one mentioned above would give rise to
a great technological advance, which would allow the increase of agricultural production, since it is
evident that in the Colombian countryside there is a growing crisis due to rainy seasons and
prolonged drought, which together with inadequate production practices cause

land deterioration.

The use of this type of technological innovation makes it possible to be more
efficient production process, due to the efficient use of available resources for the plant,
since Crop rotation is not enough to avoid the loss

of nutrients and soil wear, therefore the main objective of the internship was Produce corn of

the species (Zea mays) using Crop biostimulant technology



Booster in the experimental farm of the Francisco de Paula Santander Ocafia University,

in the time period from September 1 to December 15, 2021.

12



Chapter 1. Production of corn (Zea mays) using biostimulant technology Crop

Booster at the UFPSO experimental farm.

1.1 Brief description of the company

In July 1974, agreement No. 003 was established by the Superior Council of
the Francisco de Paula Santander Clcuta University, where the university is created
Francisco de Paula Santander Ocafia, to strengthen higher education in the area of

Catatumbo.

The Francisco de Paula Santander Ocafia University was created under a statute of
academic-administrative dependency attached to the rectory, with principles, objectives and
fields of action of a university, which has its own income and
administrative and financial autonomy. The purposes, principles and objectives are in accordance with the
established in law 30 of December 28, 1992 and the general statute of the university
which was established in agreement N0.091 of December 1993 provided by the council

university superior in his first article.

1.1.1 Mission.

The Francisco de Paula Santander Ocafia University, a public institution of

higher education, is a community of learning and self-assessment in improvement continuous,

committed to the training of suitable professionals in the areas of knowledge, through innovative

pedagogical strategies and the use of technologies;
contributing to national and international development with relevance and responsibility

Social. (UFPSO, 2021)

1.1.2 Vision.

13
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By 2025, we will be a high-quality, accredited university recognized by
excellence and efficiency in the exercise of mission functions with a global focus,
valuing the potential of the university community and participating in the
environmental changes through knowledge transfer and innovation; contributing

to the sustainable development of society. (UFPSO, 2021)

1.1.3 Company objectives.

1.1.3.1 Strengthening of the culture of self-assessment and assurance of
academic quality. Includes everything related to teacher development for academic
excellence; the activities of the Internal Quality Assurance System
basis for institutional and academic program accreditation; the consolidation of

visibility, internationalization and bilingualism activities; and virtualization and innovation of the
academic programs with a view to establishing a virtual campus.

1.1.3.2 Relevant and quality student management. Includes everything
related to the strengthening of academic services; the curriculum management
enhance the skills of students and allow the implementation of the results
Learning; and promotion of the academic offer through local strategies with

national and international focus.

1.1.3.3 Institutional sustainable development. Modernization of the University in
terms of its structure, process architecture and information systems; the actions
strategies for the sustainability of the university campus; and talent cycle management

as a pillar of the future of the Institution.



1.1.3.4 Research and extension with global projection. Consolidation of the
scientific production, the strengthening of the extension process with relevance and impact
and the development of processes of innovation, entrepreneurship and transfer

technology that result in benefits for the Institution and its value groups.

1.1.3.5 University welfare and social responsibility. Strengthening of
services and the consolidation of welfare processes that benefit the climate and environment
organizational. Likewise, it articulates the efforts of the University to exercise its

social responsibility with special emphasis on inclusive education. (UFPSO, 2021)

1.1.2 Description of the organizational structure.

The Francisco de Paula Santander Ocafia University currently has the following

organic structure:



Figure 1

Organic Structure of the Francisco de Paula Santander Ocafia University
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Note: The conceptual map describes the organizational structure of the Francisco de Paula Santander University. Taken from
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https://ufpso.edu.co/Estructura
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1.1.5 Description of the department and/or project to which he was assigned.

The UFPSO experimental farm is located on the right bank of the
cotton river within the university campus at a height of 1150 meters above sea level, with a temperature
average of 23 °C, a relative humidity of 70% and an extension of 135 ha; The farm
Experimental, it is a large laboratory within the campus, where a space is offered

suitable physical, technical personnel and all the necessary tools for the development of the

field academic activity of the Faculty of Agricultural and Environmental Sciences, such as

also for the other faculties and all those external institutions that require it.

(UFPSO, 2021).

An agreement was made with the company Organiko Latam, which provided
free Crop Booster technology to be evaluated in a maximum of 2 Ha and the
university agrees to follow the evaluation protocols and deliver to Organiko
Latam a detailed report of the results obtained, laboratory analysis, photos and
videos of the whole process; the agreement described above is to be viewed in

job appendix.

1.2 Initial diagnosis of the assigned dependency.
The experimental farm of the Francisco de Paula Santander Ocafia University
It has areas of forage Crops suitable for feeding ruminants, this

It is because there is an optimal infrastructure for managing them.

Forage Crops as an alternative to animal feed for ruminants

are of great importance since in a small area we can have a greater amount of

17



animals per hectare, which facilitates the operational and logistical functions within all

the subdivisions of the experimental farm, thus allowing greater efficiency in the

themselves, below. Weaknesses and opportunities can be identified, such as

also, strengths and threats, of the experimental farm at the Universidad Francisco de Paula

Santander Ocafa, in a SWOT matrix.

Table 1

SWOT Matrix

18

Weaknesses Strengths
- infrastructures
- low amount of meet the appropriate
biomass in forage area for the
fodder Crops.

Crops.

Lack of control in

- There are water sources

to supply the
water management neeé)sp gf the
for Crops. Crops.
- Shortage of fodder - Availability of
in dry seasons. trained staff
for forage
- Lack of control in the
personnel to assign management.
farming tasks.
Opportunities WO SO
- Conditions - Implementing new - With the right

favorable for the
implementation of
new alternatives
for feeding
of ruminants.

- It has resources

technicians like
technology for the
development of new

technologies.

technologies can be
increase the amount of

biomass in forage Crops

and improve control in
water management.

developing
food alternatives in
dry seasons

infrastructure, you can
implement the new
alternatives within
forage Crops.

- There are water
sources that help
improve conditions
environmental for

the development of
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Conditions

suitable environmental

for the development of
alternatives
technology, for

forage improvement

we can counter
fodder shortage.

alternatives in the

Crops.

- With the availability of

trained personnel
we can implement
technical resources and

technological for
improve cultivation

forager

Threats

diseases and
pests in Crops.

By implementing the
new technologies are
you can get more
pest control and

Suitable staff for
obtain a reduction in
the control of pests
and diseases in the

diseases for

- dry seasons fodder Crops.

extensive. - With the right
infrastructure, you can
control the constant
staff flow
external that can

of dry seasons. contaminate Crops.

fodder Crops.

- with the administration
adequate of the
water resources are
manages the affectation

- constant flow of
outside farm
personnel.

Note: The table shows the SWOT matrix, with the respective strategies that will be implemented in the area

in which the internship will take place. (Herrera Carvajal, 2021)

1.2.1 statement of the problem.

Since the rate of assimilation of carbon dioxide through photosynthesis
It is directly related to the growth of Crops and the development of
themselves, there is a growing concern that the photosynthetic capacity of these
decrease due to the high load of herbicides currently used, which could lead to

to a deficit in Crop yields, in this case fodder (Haley, 2017).

According to the Washington State University Extension (2020), goats and sheep
you get more than 80% of their nutrition from forage, while cattle get the

73% of its nutrition from forage, therefore the non-application of efficient alternatives that



manage to meet the need for forage in ruminants has caused the requirements
nutritional are not adequate, therefore they do not obtain adequate weight, they present
failures in their body condition. Generating losses, which affects the profitability of the
farms, these affectations occur more due to the scarcity of strategies and
technologies that allow increased forage production, optimizing resources

available.

In Colombia, forage is of seasonal production, which leads to
present abundant fodder in the rainy season and with scarce growth is
dry seasons, with a distribution of between 70% and 30% respectively of
forage production, taking into account that these production indices are going to be linked directly with
determinants such as the climate; being of great importance the fact that
In our country, the nutritional quality of forages is deficient due to poor management. inadequate use and
excessive use of chemical products (Nieto Sierra, Meneses Buitrago,

Morales Montero, Hernandez Oviedo, & Castro Rincon, 2020).

The variability in climatic conditions such as periods of drought very
prolonged and extensive rainy periods, has produced that the conventional fodder is
limited, which further deepens the need for alternatives that allow
reduce production losses. There are multiple species used for forage purposes,
but corn, due to its high nutritional value and high yields, generates positive responses
when used with technologies to increase the nutritional value of the plant

(Gonzélez, Ceballos, & Benavides, 2015).

In the experimental farm of the UFPSO an alternative has been found

viable in forage production for ruminants, which will have an impact on the



optimization of the metabolism of the plant and will achieve a rate of energy saving and
of water, in such a way it is proposed to implement the Crop Booster technology, which through

wave frequencies in focused irrigation, it is allowed to evolve photosynthetically to the
plant to have a greater development of the same in spite of any situation of stress to

which is subjected.

1.3 Objectives of the internship

1.3.1 General.

Producing corn of the species (Zea mays) using Crop biostimulant technology

Booster in the experimental farm of the ufpso.

1.3.2 Specific.
Implementing Crop Booster technology in the UFPSO experimental farm

as an improvement alternative for corn Crops (Zea mays) in animal feed.
Develop procedures for the use of Crop Booster technology in Crops

of corn (Zea mays).

To determine the effect of the use of Crop Booster technology in the forage Crop of

corn (Zea mays)



1.4 Activities to develop
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The experimental farm of the Francisco de Paula Santander Ocafia University

Table 2.

Activities to develop

General objective

Specific objectives

Activities to develop

Produce corn of the species
(Zea mays) using the
biostimulant technology
Crop Booster on the farm

experimental of the ufpso.

1. Implement the

Crop Booster technology in
the experimental farm
UFPSO as an alternative to
improvement for Crops
corn (Zea mays) on the
animal feeding.

2. Develop the
procedures for the use of
Crop Booster technology
in corn Crops (Zea
mays).

3. Determine the effect of
use of Crop technology
Booster in the Crop

corn fodder (Zea

mays)

1. Sampling
soil before fertilization
of the Crops and

harvest.

2. Plant the corn species
(Zea mays) in two fields
with features

Similar.

3. Determine intensity
Crop Booster signal
both at harvest and

at planting.

4. Evaluate features
from the ground before
fertilization prior to

corn plantation (Zea
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mays) and after the

Crop harvest.

5. Evaluation of the vigor of
corn plants (Zea
mays) in Crops, with

respect to each other.

6. Make a

comparison of the

weed propagation and
Crop pests, with

respect to each other.

7. information analysis

obtained (harvest data)

Note: The table shows the description of the activities in relation to the stated

objectives. Source: (Herrera Carvajal, 2021)



1.5 Schedule of activities

Table 3

Schedule of activities

24

Activity

Soil sampling before

Crop fertilization and
postharvest

Plant the corn species (Zea
mays) in two fields with
similar characteristics.
Determine signal strength
of the Crop Booster both in the
Sow as in harvest.
Evaluate soil characteristics
before fertilization prior to
corn plantingZea

mays) and after harvest

of the Crop.

Evaluation of the vigor of the

corn plants (Zea mays) in
Crops, with respect to one of the

other.

month 1 month 2 month 3 month 4

1234123412341234

X X
X
X X X X
XX X X
X X X X
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Make a comparison of the
spread of weeds and pests

XXXXXXXXXX
in Crops, with respect to one

of the other.
Analysis of information obtained

(harvest data).

XXXX

Note:the table specifies the achievement of the schedule of activities in the
established time. Source: (Herrera Carvajal, 2021)



Chapter 2. Referential Approaches

2.1 Conceptual approach

The most relevant concepts for the synthesis of this document are
contextualized below, the project is based on "Producing maize of the species
(Zea mays) using Crop Booster biostimulant technology in the experimental farm

of the ufpso”, therefore it is essential to be clear about the concepts keys in the

investigation.

2.1.1 Forage Crops
Forage Crops are plant species that have high nutritional value,
These, as their name indicates, are cultivated for later harvest and converted into

a conservation food, as a base in animal feed (Jewsbury, 2016).

2.1.2 Types of plants according to the mechanisms of CO2 assimilation in the
photosynthesis
- C3plants: C3 plants are those that do not have the photosynthetic capacity to reduce

photorespiration, which leads to a loss of

CO2 (Photorespiration), because oxygen competes with carbon dioxide by the active sites

of the enzymes, which reduces the photosynthetic capacity of the plant; These plants are characteristic of

temperate and cold climates, the most characteristics are: rice, wheat, barley, soy, pepper and tomato.

these plants take carbon from atmospheric carbon dioxide and convert it into compounds of

three carbons, for this reason they were called C3 plants, these plants achieve convert 1% of light
energy into carbohydrates (INTAGRI, 2018; khan

academy, 2016)
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-C4 plant: In C4 plants, light-dependent reactions and the cycle of
Calvin are physically separated, in this type of plants the reactions light-dependent are
carried out in spongy tissue in the center of the leaf,
while the Calvin cycle occurs in special cells around the veins
of the leaf, called vascular bundle cells, in plants of tropical regions
the organic molecule where the carbon is fixed has 4 carbons for this reason it is

they call C4 plants (INTAGRI, 2018; khan academy, 2016).

- CAM plants: cam plants have the same process as C4 plants with the
difference that these instead of separating the light dependent reactions and the
use of CO2 in the Calvin cycle in space, CAM plants separate these
processes in time. The most important part of the process occurs at night,
where they open their stomata so that the CO2 diffuses into the leaves. This CO2 is
fixed in oxaloacetate by PEP carboxylase, in the second stage of the process
organic acid is stored within vacuoles overnight. During the
day CAM plants keep their stomata closed, but manage to continue with the
process of photosynthesis because organic acids are transported out of vacuoles and
these break down to release CO2 around the rubisco. CAM plants use water very
efficiently for that reason alone.
They open their stomata at night when the humidity in the environment is high and the
temperatures drop which helps prevent any water loss. For such
reason this type of plants are predominant in dry environments (INTAGRI, 2018;

Khan Academy, 2016).
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2.1.3 Corn

The corn (Zea mays) is a grass with a high energy value, a great
palatability and with few antinutritional factors that lead it to be in the world the third
major cultivated cereal; used in food for humans, such as for
animals; in which the stem, leaves and cob are used in its harvest (ANTONIO 1.,

2012).

Table 4

Taxonomic Classification of Maize (Zea mays)

taxonomic classification

Kingdom: Plantae

Edge: Magnoliophyta
Class: Liliopsida
Order: poales

Family: Poaceae
Gender: Zea

Species: Zea Mays

Note: the table specifies the taxonomic classification of maize (Zea mays) Source: (Jaramillo

A., 2012)

2.1.4 Crop Booster

The Crop Booster is a technology based on the use of radio waves of

low frequency, which consists of about 3000 unique waves with frequencies
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specific ones that are programmed in small discs of alloy steel through equipment
special, which are connected in the irrigation system and transport the signals through
of water to the soil and plants, thus improving the assimilation of nutrients in the

plant (organikolatam, 2019).

2.2 Legal approach

In Colombia there are different laws that regulate the application of new
technologies in the agricultural sector, these are focused on the technological development of agriculture
Colombia, and the implementation of new alternatives that allow greater
productivity. Therefore, reference is made below to the regulations

concerning the development of new technologies in the agricultural sector.

“Food production will enjoy the special protection of the State. for such
In effect, priority will be given to the comprehensive development of agricultural, livestock,
fishing, forestry and agro-industrial industries, as well as the construction of
physical infrastructure and land suitability.” (Colombian Political Constitution, 1991,

Article 65)

Law 1876 of 2017. Through which the national innovation system is created
agriculture and other provisions are enacted, in other words, this lawhas as an object
the creation and implementation of the systemNational Agricultural Innovation (SNIA),
composed of subsystems, strategic plans, planning instruments and
participation, management platforms, procedures for its implementation, as well as

mechanisms for its financing, monitoring and evaluation (Law 1876 of 2017)
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Chapter 3. Work Compliance Report
3.1 Description of the study.
This study was carried out in the experimental farm belonging to the UFPSO, this was
Itis located at an altitude of 1202 meters above sea level and an average temperature of 22°C. Saying
research was carried out during the second semester of the year 2021. To carry out
Two fields with similar soil characteristics were used for this trial, with the

same corn Crop (Zea mays) and maintaining the usual management.

The two fields were divided to prevent seepage of water from one field with
the other, in which one field received water with Crop Booster technology and the other field

control with normal water, which were irrigated twice a week.

Within this study, an ANOVA was carried out in the two fields in the
growing season corresponding to 25%, 50%, 75% and Crop harvest; with
Based on the foregoing, an analysis of the follow-up of each of the fields was carried out. over time and

comparing the percentage of the two fields according to the evolution of the

corn Crop (Zea mays).

3.2 First specific objective: Implement Crop Booster technology on the farm
experiment of the UFPSO as an improvement alternative for maize Crops (Zea

mays) in animal feed.



Figure 2

Implementation of Crop Booster Technology

Note. This figure shows the fields where Crop Booster technology was experimented with. Taken from

https://www.google.com.co/maps

3.2.1 Establishment of the Crop Booster device.

The Crop Booster device was established in an area close to the target field to be evaluated.

Figure 3

Establishing the Crop Booster Device

Note. Establishment of Crop Booster technology in the field to be evaluated. own authorship
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3.2.2 Soil composition.
Soil samples were taken from each of the two fields before sowing.

and fertilization.

Figure 4

Soil Sample

Note. 500 g of soil samples were collect froac field. own authorship

3.2.3 Planting.

Sowing was carried out on September 18, 2021; a density was obtained planting of

35kg per hectare.

Figure 5

Planting of Corn in the Two Fields

Note. Planting of mechanized corn. own authorship



3.3 Second specific objective: Develop procedures for the use of the

Crop Booster technology in corn Crops (Zea Mays).

3.3.1 Determine the signal intensity of the Crop Booster both at harvest and at harvest.
sowing.

Evaluation of the Crop Booster signal intensity, by observing the
evolution of the Crop in the different stages of irrigation and in the difference with the field

control.

Figure 6

Crop Booster Signal Evaluation

Note. Evaluation of the performance of the Crop Booster in the experimental Crop, comparing

it with the control Crop. Own authorship.

3.3.2 Evaluate soil characteristics before fertilization prior to planting the

corn (Zea Mays) and after harvesting the Crop.

The soil samples were sent to the Colombian Corporation for Agricultural

Research (AGROSAVIA), to be analyzed and the respective
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comparison between the two fields, in which earlier times were fertilized with

urea.

For the study, no fertilizer was used in the two fields.

Corn is a plant with high biomass production and rapid growth, needing
significant amounts of nutrients supplied by the soil. In (table 5)
it was possible to observe the analyzes of the Crop Booster field, in which the analytical determination
expresses that from the beginning to the end of the harvest of the corn Crop the levels of
each soil parameter obtained a minimum reduction of minerals, with a
improvement in pH and an increase in the availability of Phosphorus (P), in relation to the Crop
employee in the studio. In (table 6) you can see the analyzes of the control field at beginning and end of
the harvest determining parameters which express a decrease
of minerals in the soil relatively consecutive to the infertility of the soil for the

fodder Crops.

3.4



Table 5

Soil Analysis Start and End Field Crop Booster
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Home Fields Final Crop Booster Analysis Comparison
Analytical Determination Unit Value Interpretation Value Interpretation
pH ;:its 6.26 Slightly Acid 6.62 Near neutral or neutral pH stabilization
Electrical Conductivity (EC) dS/m 0.30 not saline 0.16 not saline Decrease in (EC)
Organic Matter (OM) 9/100g 1.41 Bass 1.28 Bass Decrease in (MO)
Organic Carbon (CO) 9/100g 0.82 0.74 Decrease in (CO)
Phosphorus (P) Available (Bray I1) mag/kg 27.52 Medium 34.48 Medium Increase of (P)
Sulfur (S) available ma/kg 11.39 Medium 8.28 Bass Decrease of (S)
Capacity Interc Cationic .
Effect (CICE) cmol(+)/kg 10.30  Half 9.23 Low Decrease in (CICE)
Boron (B) Available ma/kg 0.63 Tall 0.14 Bass Decrease of (B)
Acidity (Al+H) cmol(+)/kg NA Not shown NA Not shown
Aluminum (Al) Interchangeable cmol(+)/kg NA Without restrictions NA Without restrictions
Calcium (Ca) available cmol(+)/kg 7.89 High 7.36 High Decrease in (Ca)
Magnesium (Mg) Available cmol(+)/kg 2.15 Medium 1.64 Medium Decrease in (Mg)
Potassium (K) Available cmol(+)/kg 0.14 Bass 0.12 Bass Decrease in (K)
Sodium (Na) Available cmol(+)/kg <0.14 Normal <0.14 Normal Decrease in (Na)
Iron (Fe) olsen Available mg/kg 96.16 High 51.72 High Decrease in (Fe)



Copper (Cu) olsen Available mg/kg 4.38 High 2.77 Medium Decrease in (Cu)

Manganese (Mn) olsen i
g (Mn) mglkg 5.62 Medium 5.41 Medium Decrease in (Mn)

Available
Zinc (zn) olsen Available mglkg 3.65 High 3.52 High Decrease in (Zn)

Increased calcium
Calcium saturation % 77 Tall 80 Tall saturation

Increased magnesium
Magnesium saturation % weryore Medium 18 Medium saturation

Low amount of potassium in
Potassium saturation % 1 Bass 1 Bass both fields

Normality of sodium
Sodium saturation % 1 Normal 1 Normal saturation

Normality of Aluminum
Aluminum Saturation % 0 Normal 0 Normal saturation

Note. Comparison of the soil analysis at the beginning of the corn Crop (Zea Mays) and at the end of the harvest in the Crop Booster field;
which indicate that soil nutrients reduced in low quantity, within the entire Crop harvest. Font: (AGROSAVIA, 2022)

Table 6
Soil analysis Start and End Field Control

Final Harvest Control

Home Planting . Comparison Analysis Fields
Field
Analytical Determination Unit Value Interpretation Worth Interpretation
Units of Slightly . o ] o
pH 6.26 6.12 slightly acidic Increased Soil Acidity

pH Acid



Electrical Conductivity (EC)
Organic Matter (MO)
Organic Carbon (CO)
Phosphorus (P) Available (Bray I1)
Sulfur (S) available

Capacity Interc Cationic
Effect (CICE)

Boron (B) Available
Acidity (Al+H)

Aluminum (Al) Exchangeable
Calcium (Ca) available
Magnesium (Mg) Available
Potassium (K) Available

Sodium (Na) Available

Iron (Fe) olsen Available

Copper (Cu) olsen Available

Manganese (Mn) olsen

Available
Zinc (Zn) olsen Available
Calcium saturation

Magnesium saturation

dS/m
9/100g
9/100g
mg/kg

mg/kg

cmol(+)/kg

mg/kg

cmol(+)/kg
cmol(+)/kg
cmol(+)/kg
cmol(+)/kg
cmol(+)/kg
cmol(+)/kg

mg/kg

mg/kg

mg/kg

mag/kg

%

%

0.30 not saline
1.41 Bass

0.82

27.52 Medium
11.39 Medium

1030  Half

0.63 Tall
NA Not shown

NA Without restrictions

7.89 High
2.15 Medium
0.14 Bass

<0.14 Normal

96.16 High

4.38 High

5.62 Medium

3.65 High

7 Tall

tenty-one Medium

0.20 not saline
1.05 Bass
0.59

25.10 Medium
7.15 Bass

9.10 Short
0.10 Bass
NA Not shown
NA Without restrictions
7.20 Tall
1.50 Medium
0.02 Bass

<0.14 Normal

51.39 High
2.44 Medium
5.30 Medium
3.40 Tall
85 Tall
22 Medium

Decrease in (EC) Decrease in
(MO) Decrease in (CO) Decrease

in (F) Decrease in (S) available

Decrease in (CICE)

Decrease in (B) Available

Decrease in (Ca) available Decrease in
(Mg) Available Decrease in (K)
Available Decrease in (Na) Available

Decrease in (Fe) olsen Available

Decrease in (Cu) olsen
Available
Decrease in (Mn) olsen
Available
Decrease in (Zn) olsen
Available

Increased Calcium Saturation

Increased Magnesium Saturation
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Potassium saturation % 1 Bass 1 Bass Normality in potassium saturation
Sodium saturation % 1 Normal 1 Normal Normality in sodium saturation

Normality in aluminum saturation
Aluminum Saturation % 0 Narmal 0 Narmal

Note. Comparison of the soil analysis at the beginning of the corn Crop (Zea Mays) and at the end of the harvest in the control field; this indicates
that the soil analyzes compared within the Crop harvest obtained a reduction in soil nutrients. Font:( AGROSAVIA, 2022)



Figure 7

Recommendations for Fertilization

MENDACION DE FERTILIZACION

USUARIO: JOSE EFRAIN SALCEDO PAREDES
IDENTIFICACION: 1068082520

NUMERO DE LABORATORIO: LOAS22-000802

FECHA RECOMENDACION: 2022-02-08

DEPARTAMENTO: NORTE DE SANTANDER
MUNICIPIO: OCANA
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CULTIVO: MAlZ
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DIAGNOSTICO DE LOS RESULTADOS DEL ANALISIS DE SUELO
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recomianda a v g& Narogeno. Los y Azufre S8 ancusmran an cantdades
r' por consiguants, 8 sconseid afadrios o susio Para las basss de cambo Calco se
recomanda su aplcacidn modaradamente, pars Magnesio y Polasio se recomiands su aphcacion debsdo &
sus moderados a bisjos nivelas adidlicos En cuanto & los micronutnantss Hiero, Manganess, Znc y Boro no
29 GOONSEIE BOreQanas.

wos F

CANTIDAD DE NUTRIENTES APORTADOS EN EL PLAN DE FERTILIZACION

. e - 148 "o ma us o os o

wia su ]

DOSIS DE FERTILIZANTE Y EPOCA DE APLICACION

Aplicar lns sigulenes fuentes lertilizantes INCAPOEBRCdo en bands & momento de s sieenbira

*13-26-10 400 kpha

VE {cuando el cultivo 1enga 8 hojas o enga una alturs de S0 centimetios spbcar las siguentes luenies de

fertikzacian)

* Sukato ca Magnesio 50.0 kgha
- KCI 50.0 kgha
.31.8-8 3750 kgha
* Youo Agricola 500 kgha

FIN DEL INFORME

AGROSAV/A

Quilen reatso &

JaleZ

Anuncia smpartants

oo U e CONMULE of e
Mhcraas 08 W 200G Dt
apeiar wl phan e dershoacids
O Rl s
Parictaitades e U Cuttve

Cantro de vestigacion
Tiietats

_m 14 via Mosguers
(Cuondinamarca)

Tel: 4227300 sstensidn
14149372

Note. It is recommended to fertilize the fields for research because in the soil
analysis they find low amounts of nutrients that are absorbed by the plant. Source:

(AGROSAVIA, 2022).
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3.3.3 Evaluation of the vigor of corn plants (Zea Mays) in Crops, with
respect to each other.

The growth rate was evaluated in four stages of the culture; at 25%, 50%,
75% and at harvest, an ANOVA was performed to analyze the variables of the two fields
through time and comparing the two fields according to the percentage of development of the

plant like:

Plant height: In the Crop Booster field in the harvest stage, a

height of 282.16 cm with respect to the control field with a height at harvest of 104.56 cm.

Figure 8

Plant Height

300 271.48 282.16

250
200

150

(C™m)

. =
25% (19 days) 50%(38 days) 75% (57 days) 100% (76 days)

TIME IN %

B HEIGHT OF CROP BOOSTER PLANTS (CM)

M HEIGHT OF THE PLANTS IN THE CONTROL FIELD (CM)

Note. Plant height with respect to time; It is observed in the graph that the Crop field
Booster obtained a continuous difference from the beginning of sowing of 20 cm until the end of the

harvest of 170 cm of difference with the control field. Own authorship.



It is observed in (table 7) that in the Crop Booster field there are differences
significant in each percentage of evolution of the height of the plant and in the field

control shows the significant difference in the evolution of 25 and 50% of the plant except 75

and 100% in which the evolution of the height of the plant ends

Table 7

Plant Height Comparison Within Each Field.

% (days) Crop Booster Control Field
25 (19 days) 46.06 - 10.89a 19.56 -4.20a
50 (38 days) 192.00 -12.18p 42.76 - 13.97v
75 (57 days) 271.48 -6.19c 103.48 - 24.51c
100 (76 days) 282.16 - 3.444q 104.56 - 28.87c¢
P - value 0.000 0.000

Note: In this table it is observed that the height of the Crop Booster field obtained a greater
growth over time because the plant better assimilated nutrients through
of the Crop Booster device and in the control it is observed through time that the plant does not

It obtained the necessary nutrients from the soil for its proper development. Own authorship.

In (table 8) you can see the follow-up of the two fields showing

significant differences over time

Table 8

Comparison of Fields over Time at Plant Height.
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Treatment 25%(19 days) 50%(38 days) 75%(57 days) 100%(76 days)

Crop Booster 46.06 - 10.89 192.00 - 12.18 271.48 -6.19 282.16 - 3.44
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Control Field 19.56 - 4.20 42.76 - 13.97 103.48 - 29.51 104.56 - 28.87

P - value 0.000 0.000 0.000 0.000

Note. It is observed in the table that there is a significant difference between the two treatments in
the passing of time because the Crop Booster field obtained day after day a greater height in its plants thanks to
the efficient absorption of nutrients from the soil and through the

photosynthesis than the control field. Own authorship.

Stem thickness: at the end of the harvest within the fields; the Crop Booster

obtained a stem thickness of 2.76 cm and in the control field a thickness of 1.78 cm.

Figure 9

stem thickness

thickness cm

two
4 6 6

- 1.38 . 17 1,78
0 ] (e e [—

259%(19 days) 50%(38 days) 75%(57 days) 100% (76 days)
Weather

B THICKNESS OF THE CROP BOOSTER STEMS (CM)

THICKNESS OF THE STEMS CONTROL FIELD (CM)

Note. Stem thickness at time to harvest, giving a difference

between the two study fields because the Crop Booster field having a better system

radicle and a greater photosynthetic efficiency increased the growth of the stem of each plant within the field,
with a difference of 1 cm in thickness of the stem in the stages of the

weather. Own authorship.



In (table 9) shows the significant difference in the Crop Booster field with a
stem thickness growth except for 50% to 100% and in the control field

finds significant difference within the field, outside 75 and 100%.

Table 9

Stem Thickness Comparison within each Field.

% (days) Crop Booster Control Field
25 (19 days) 1.66-0.43a 0.97-0.37a

50 (38 days) 2.44 - 0.360 1.38 - 0.31p

75 (57 days) 2.66 - 0.45p 1.70 - 0.34¢
100 (76 days) 2.76 - 0.44p 1.78 - 0.33c

P - value 0.000 0.000

Note. The sequence within each field is differentiated because the Crop Booster field had

moderate stem thickness growth through photosynthesis efficiency and
its roots of the plant and in the control field a slow thickness of the stem is observed due to not

obtain the necessary nutrients from the soil. Own authorship.

The (table 10) shows the achievement obtained in the compared fields

demonstrating the significant difference between the two fields through time.

Table 10

Comparison of the fields through time in stem thickness.

Treatment 25% fifty% 75% 100%
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(19 days) (38 days) (57 days) (76 days)
Crop Booster 1.66 - 0.43 2.44-0.36 2.66 - 0.45 2.76 -0.44
Control Field 0.97 -0.37 1.38-0.31 1.70-0.34 1.78 -0.33
P - value 0.000 0.000 0.000 0.000

Note. This table shows the thickness of the stem over time in the Crop

Booster is larger than the control field because the plants in the Crop Booster field by

medium of the device were more efficient in nutrient adsorption and photosynthesis, which led to a

difference of 1 cm in stem thickness compared to the two fields.

Own authorship.

Leaf width: in the fields the leaves had differences at the end of the

harvest of 9.08 cm in the Crop Booster field and 6.89 cm in the control field.

Figure 10

Leaf Width

fifteen

10.06 8.75 9.08

10 608 . . 6.63 - 6.89
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LEAF WIDTH WITNESS FIELD(CM)

Note. In this graph you can see the difference in the width of the leaves, because

obtained a photosynthetic efficiency in the leaves of the plants of the Crop Booster field at

through time. Own authorship.



Four. Five

Table 11 shows the significant difference in each of the fields with respect to the

evolution; except that in 75% and 100% of each field there is a

respective relationship.

Table 11

Sheet Width Comparison Within Each Field.

% Crop Booster Control Field
25 (19 days) 6.08 - 1.27th 3.31-0.74a

50 (38 days) 10.06 - 3.00p 452-1.2T

75 (57 days) 8.75-0.70c 6.63 - 0.96¢
100 (76 days) 9.08 - 0.70c 6.89 - 1.02¢

P - value 0.000 0.000

Note. A constancy of 75% to 100% can be seen in the two fields because in the Crop Booster field

the photosynthesis efficiency helped to obtain a greater width of the leaf within time and in the

control field no photosynthesis efficiency was obtained. which is shown in the width of the field

sheet. Own authorship.

In (table 12) a significant difference can be observed in the comparison of the

two fields with a better width of the leaf of the Crop Booster field, than the control field.

Table 12

Comparison of the Fields through Time in the Width of the Leaf.

25% fifty%
Treatment

(19 days) (38 days)

75% 100%

(57 days) (76 days)
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Crop Booster 6.08 - 1.27 10.1-3.0 8.75-0.69 9.1-0.70
Control Field 3.31-0.74 452-13 6.63 - 0.96 6.9-1.01
P - value 0.000 0.000 0.000 0.000

Note. It is observed in the table a better leaf width in the Crop Booster field over time than
in the control field because through the device the plant had

better efficiency in photosynthesis for leaf development. Own authorship.

Number of leaves: in the fields, the number of leaves obtained a difference of

11.64 leaves in the Crop Booster field and 9.16 leaves in the control field.

Figure 11

Number of leaves
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Note. This graph explains the number of sheets found in each field with a

difference of 3 sheets between field. Own authorship.

In (table 13) shows within each field the significant difference of the number

of leaves; expressing the relationship of 75% and 100% in the number of leaves, in each of

fields.



Table 13

Comparison Number of Leaves Within Each Field

% Crop Booster Control Field
25 (19 days) 6.84 - 0.85a 5.72 - 0.84a

50 (38 days) 9.48 - 1.58p 7.32 - 1.44p

75 (57 days) 11.56 - 0.96¢ 8.06 - 1.38¢
100 (76 days) 11.64 - 1.08¢ 9.16 - 1.55¢

P - value 0.000 0.000

Note. It is observed in the table the number of leaves in the 75 to 100% with a relation in each field studied
because the plants in their development goes to the stage of maturation or
spike of the same, for this reason the number of leaves in each field did not increase

considered from the 75% stage. Own authorship.

In (table 14) it is observed in the comparison between the two treatments the difference

significant with a higher number of leaves per plant in the Crop Booster field.

Table 14

Comparison of the Fields through Time in the Number of Leaves.
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25% fifty% 75% 100%
Treatment

(19 days) (37 days) (58 days) (76 days)
Crop Booster 6.84 - 0.85 9.48 - 1.58 11.56 - 0.96 11.64 - 1.08
Control Field 5.72-0.84 7.32-1.44 8.06 -1.38 9.16 - 1.55

P —value 0.000 0.000 0.000 0.000




Note. It is observed in the table that the number of leaves compared between the two fields with a difference of three
leaves per silver between the fields is due to the greater development of the

silver in the Crop Booster field than in the control field. Own authorship.

3.3.4 Carry out a comparison of the spread of weeds and pests in Crops,
with respect to each other.

In the two fields, both Crop Booster and control field, an application was made of

herbicide with gramisom in a volume of 5 liters for the two fields.

Figure 12

Herbicide Application

Note: own authorship

In the evaluation of the pests, the armyworm was found(Helicoverpa armiger)in the
two study fields, in the following relationship, in the Crop field
Booster 1 out of 10 plants was bollworm and in the control field 4 out of
every 10 plants were observed bollworm; On the other hand, the percentage of incidents
of diseases in the two fields observed, no diseases were seen in any

of the plants.
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Figure 13

Pest Assessment

Note. Fall armyworm incidence (Helicoverpa armigera).Own authorship.

3.4 Third specific objective: Determine the effect of using Crop technology Booster in
the forage Crop of maize (Zea Mays).
3.4.1 Analysis of information obtained (harvest data).

- Corn Crop quality grades (Zea Mays) according to the standards of USDA.

The quality standards of the USDA were determined through the chemical
parameters that analyze the protein (PB), the acid fiber detergent (FAD), neutral

detergent fiber (NDF) and the relative value of forage (RFV) thus giving a

category of forage in animal feed.

Table 15

USDA Quality Grades

PB FAD FND
countrysice ~ Category RFV

(%DM)  (%DM)  (%DM)




Crop
Stream 8.7 35.1 45.69 125

Booster

Countryside

Stream 6.04(-16) 38.3(-35) 47.6(-44) 115(-100)

Witness

Note. This table shows the scores of the two experienced fields

generating the cultivation of corn a current category, within fodder. Own authorship.

- Corn Crop yield (Zea Mays) in linear meters in both fields.
In (table 16) you can find the 1 linear meter forum in the grooves of the
corn Crop (Zea Mays) of one meter, at 5 points chosen in a
random, with an average of 7.59 kg in the Crop Booster field and 1.58 kg in

the control field

Table 16

Linear Capacity

Crop Booster Witness Field

# Sample Kg Fv # Sample Kg Fv

1 7.44 1 1.55

2 7.36 2 1.2

3 8.8 3 1.8

4 7.22 4 1.6

5 7.15 5 1.73
Average 759 Kg Fv  Average 1.58 Kg Fv

Note. It can be seen that the Crop Booster obtained a higher linear yield in kg per

chosen point. Own authorship.



- Yield amount of corn Crop (Zea Mays) in each of the
fields; In (table 17) indicates the amount of green forage in each of
the fields giving a Crop Booster field production of 77,418kg
of green forage and in the control field 16,116kg of green forage is obtained

with a difference of 480% in green forage.

Table 17

Green Forage Production

Crop Booster Control Field
77,418 Kg Fv 16,116 Kg Fv

Note. A higher production of green forage was obtained in the Crop Booster field because in
the variables previously observed in the tables indicate a phenological development

efficient field Crop Booster in: stem, leaf and cob. Own authorship.

- Efficiency of water use in the fields; in the Crop Booster field
carried out a duration of water per sprinkler furrow of 30 minutes with a
amount of water used of 94,770 liters in the irrigation of the entire field and in
the control field was irrigated by aspersion for 1 hour per furrow of

sprinklers using a quantity of water of 189,540 liters throughout the

countryside.

- Brix rating b. Titratable Acidity (TA)
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Brix degrees are the amount of sugar obtained in a plant and the

titratable acidity is a chemical analysis that expresses the acid of the plant or
forage. In (table 18) it is observed in the Crop Booster field a greater
percentage of 11.70% of dissolved sugars and 8.70% in the control field; the
titratable acidity in the minor Crop Booster field was 2.47% and in the

control of 3.79%.

Table 18

Brix classification b. Titratable Acidity

Titratable Acidity Of The Two
Brix Degrees In The Two Harvests

fields
Crop Booster Witness Field Crop Booster Witness Field
11.60% 8.70% 2.51% 3.74%
11.40% 8.40% 2.48% 3.79%
11.70% 8.60% 2.47% 3.75%

Note. This table displays the amount of dissolved sugars in the degree analysis
Brix and the amount of acid obtained in the samples made in the cultivated fields.

Own authorship.

- Relationship between Brix degrees and titratable acidity; dissolved sugars and

The acidity of a Crop indicates its maturity in order to be harvested. In
la (table 19) indicates an adequate maturity index for the harvest in the Crop Booster
field and in (table 20) explains the maturity indices of the

control field, which are not suitable for harvesting.



Table 19

Maturity Index

Crop Booster

Brix Acidity Index of
samples
(%) Titratable Maturity
1 11.60 251 4.62
2 11.40 2.48 4.6
3 11.70 2.52 4.64

Note. Within the table you can see in the Crop Booster field a percentage of

ideal plant sugars and low acidity; indicating a suitable ripeness for the

subsequent harvest. own authorship

Table 20

Maturity Index

Control Field
Brix Acidity Index of
samples
(%) Titratable Maturity
1 8.70 3.74 23
2 8.40 3.79 2.22
3 8.60 3.75 2.29

Note. The samples obtained from the control field indicate a maturity of the Crop not

suitable for harvest. Own authorship.
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- Bromatological analysis in both fields. It can be seen in (Fig.
12) that the Crop Booster field has a higher quality of nutrients for the

animal feed, unlike the control field.

Figure 14

Bromatological

Note. This graph shows the relative difference in the bromatological analysis of the two fields. Own

authorship.

- Number of ears: within the fields studied, the Crop Booster is obtained
an amount of 2 ears per plant and in the control field obtained 1 cob per

plant.
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Figure 15

Number of ears

e gL ’ N T =

B

Note. The quality of the cobs from each field can be seen in the figure. Authorship

own.
- Shelf life or post-harvest time. In (table 21) the time
post-harvest of the Crop Booster field has a longer duration compared to
all the observed parameters and in (table 22) the parameters
observed of the postharvest life of the control field Crop obtained a
shorter duration of a maximum of two days with the presence of fungi in the
food.
Table 21
Shelf Life
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Crop Booster

Presence of

Day  Temperature pH Smell Palatability Forage loss

Mushroom
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1 31°C 5.1 Cool 90% None

2 55°C 6.3 Cool 80% Presence 20% Intermediate Layer
fermented

3 67°C 7.2 fifty% Presence

4 91°C 7.9 Acid wenty%

Note. In this table it is observed that the food harvested for the animals has a

palatable duration of 3 days. Own authorship.

Table 22

Shelf Life Field Control

Control Field

Presence of Loss
Days  Temperature pPH  smell Palatability

Mushroom Forage
1 35°C 55 COOL 80% NONE 0%
2 60°C 6.7 FERMENTED 50% PRESENCE 60%
3 80°C 7.8 ACID 30% PRESENCE 80%
4 98°C 8.0 ACID 0% PRESENCE 100%

Note. It is observed in the table that the harvested food has a durability time of 2

days for the animals. Own authorship.



Chapter 4. Final Diagnosis
In the second semester of 2021, the professional practices were carried out
which were carried out in the areas of forage Crops for animal feed,
implementing technological alternatives that are more efficient in the area allowing a

more food for animals in times of water scarcity.
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Chapter 5. Conclusions
The implementation of Crop Booster biostimulant technology is an alternative
that helps in the green forage yield of the maize Crop (Zeashift) increasing the
production of 16,116 kg fv traditional cultivation without fertilizers to 77,418 kg fv with the
Crop Booster device, improving the quality of 6.04% control field protein to 8.70%
of field Crop Booster protein, being efficient in the use of water and a post-harvest life
of the control field of 2 days and 3 days in the Crop Booster field being palatal for the

animals and their food.

In this study, the objectives set out in the work plan were achieved.
obtaining optimal results in the research carried out, as well as the training and

experience obtained as a professional.
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Chapter 6. Recommendation
It is necessary that in the implementation of the Crop Booster technology in the Crops of

corn (Zea Mays) new research is generated in which the food produced with the device is
given to the animals to analyze their quality and production.

It is important that the application of sprinkler irrigation in Crops such as corn
(Zea Mays) the water is used in a maximum time of 30 minutes, because in the

first days of seed germination for as long as the sprinkler irrigation lasts they produce

puddles that affect the germination of the sown field by 10%.
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Appendix

Appendix A: Agreement with the Organiko Latam Company

Programa de validacion de la tecnologia
Crop Booster para Universidades

tos det uso de a is Crop con un

se dos con caracteristicas de suclo similarcs. con el

ivo y se rd el 3 Un ird agus con Crop

Booster ¥ <l otro agus Los dos deben cstar scparados para cvitar que ol

agua con Crop Booster se filire en <! campo de control.
Los campos se deben irrigar al menos 3 veces a la semuana.
Formata de recopilacién de datos:

Intensidad de ia sefial Crop Booster:

1. En Ia siembra: dos mucstras de agua con Crop Booster. una en la bomba vy Ia otra en el
punto de ricgo mis alcjado.

2 D de In dos de agus con sgus con Crop Booster, uns on la
bomba v la otra en cf punto de ricgo mas alcjado.

Salud del suelo:

1. Una mucstra de suclo en cada uno de Jos campos antes de aplicar el fertilizante previo a
planta. (Esta prucba mide nutrientes, CIC, pH, ctc.)

2. Una mucstra dc suclo d“pué.s de la L:oxechl cn cada uno de los

(Las muestras suclo compararan ol andlisis de l:’ldo vclgctnl al final de ia
lernpor-d.-p‘nd-rumlde- de Ia e!nnm-cnoodenumentesporp-nc las plantas con y
con Crop ).
Vigor de crecimiento (fuerza / salud):
Las por su vigor en tres i del © germi i
1o que corresponde 153«.. S0% y 75% de Ia P de para cada culuvo guc sc
cvalGa. La comparaciéon del vigor entre ¢l i y <l Y decbe d

(imagenes o video).

1. Tasa de crecimien
a. Evaluacion v:s\ull del wvigor (salud, tinmafio del dosel, color, desarrollo, etc. )
b, Alturs de plan

2. Comparacion de malezas v plagas
a. Evaluscion visual

b. A de herbi ¥ P (vol o idad)
3. Co-pzrxlé- de e.fer-ed-du medida justo -—tes de la pdmer- coscecha
a. % Do de de ja) v del suclo
[Proporcion de plantas (hojas, eic.) enfermas del numero & de plantas (hojas. cte. )}
obscrvado. ]

© sul 1, 2020 O Latam | de de ia Crop

Eg Programa de validacion de la tecnologia
S Crop Booster para Universidades

b. R de dades [Nu de 1 (u otras unidades de infeccién) por
planta o por arca de tojido vegetal)
Datos de cosecha:

1. Grado de calidad (basado en USDA o estdindarcs similarcs)
2. Rendxm-e:;:x de peso

3. Eficicncia cn ol uso del agua (WUE): peso fresco del rendimicnto / volumen de sgua

ap
S:; lndleadntcs de sabor
6. C solido ({SSCO) o clasificacion Brix b. Acidez titulable (TA)
7. Relacion SSC / TA
Z 4
<. Anums de p i de cul v d de mutr
10. Vida de o

©On iko Latam i de gratuita la 1 Crop o ser en un
méximo de 2 Ha. para 1 i en

La Uni dad en seguir ol de eval 60 antes d v a
Organiko L-t-n\ un informe de los i isis de lab. 0. fotos y
videos de todo el proceso.

i LVbivensmoad Fco og Paole SQfEr Ochroa
I\ . Denil A Jfcesa oz U
—_— ﬁLp. gictes: OO 6~ D1
Ll Latam:
Firma: Fecha:

© jul 1, 2020 O Latam | de de la Crop
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Appendix B: Crop Booster Photographs.

(organikolatam, 2019)
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Appendix C: Soil Sample from the Field at the Beginning of the Investigation.
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Appendix D: Crop Booster Field Sample at End of Harvest.

INFORME No.027566 LUIS CARLOS HERRERA CARVAJAL 2022-01-18
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e an o 2 s —e e 2acio TEEeC

DETERMINACION ANALS UNIDAD METODO VALOR INTERPRETACION
Sodio (Na) Disponitila cmolt+ kg GA-R-050 versién 7 de 2019-10-02 <014 Norrral
Hierrc (Fe) oisen Disponible makg NTC 55262007 s1.72 Ano
Cobre (Cu) clsen Disponible kg NTC 5526 2007 277 Modio
Manganesc (Mn) cisen Disponible mankg NTC 5526 2007 sa1 Mecic
Zine (Zn) olaen Disponible ot NTC 5526 2007 352 Ano
Saturacion de Calcio = Caiculo 80 Ano
Saturacion de Magnesio = Caiculo e nMedic
Saturacion de Potaso = Caicula 1 Baio
Saturacion de Sodio = Caicuio T Normal
Saturacitn de Aluminia - Caicula ) Narrmal

GRAFICA DE INTERPRETACION DE RESULTADOS

P s B Cas Mg x Fe Cu Mn zn
NOTAS: 1) interpratacion tasads en: ICA 1992 FerSizacion en dversos culivos. Quinta sproximacion. Manust de asistencia N 25: 2) ND = No
3) Se hace Dor PW (factor de correccien por hurnedad) g los anaksis ce Matena St B40). Fomtoro. dispanibie (F)
amyn Azufre o (Sh. Acidez | (Al 1), A1), Calcia (Ca),
Sodic (Nn) Hierro disponitie {Fo )Olsen Manp-m—.-sn Simponibie (Mn) Olsen. Zinc disgpanible (Zn) Otsen, s

[N
cnspon-:nu (Cu) Olsen y Baro desponble (
es del limite ce cuantficacon cea memu para Caicio (Ca) menores a 1,12 cmol (+ ¥k . Magnesic (Mg) mencres & 0.2C cmel (+1ikg y Fosforo
(P) Diaponitis By il moncren @ 3,83 mEMG. . 56 Gnaantnmn A G0l SlCancS 06 Scrodtacian

La informacion presentada en el numeral 2. del de es por el cliente.
Los dos en el se de Ia muestra tal como fue por el L rio del
El cliente es resp: ded v de al . ias muestras no son modificadas o alleradas en su

(AGROSAVIA, 2022)



Appendix E: Soil Samples From Control Field at End of Harvest.
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<
GRO Y/ aAcesorraco REPORTE DE RESULTADOS LABORATORIO
NGROSAV/A O©ONAC DE SERVICIOS UNA MUESTRA
St terbemts o= et s S GESTION DE LA AGENDA CORPORATIVA
ISONEC 17025:2017
13-LAB-031
LABORATOR DE QUIMICA ANALITICA (Quimic: elos)
Intormacion dei chente
SO APRLLIOS, | UHS CARLOS FRRERACARVAIAL NUMERO BOLSA LEODIGO DE.
CEDULA O NIT: 1066098259
DIRECCION: ci3 2067 029657 LQAS21-015589
DEPARTAMENTO: NORTE DE SANTANDER
MUNICIPIO: ocafa
TEL, FIJO/CEL: 3165330417 / 3165330417
TIPO DE ANALISIS:
2z de i por eof clisnte
IDENTIFICACION: No indica ALTURA: 1200m.s.n.m
Suelos PROFUNDIDAD : 0 2 10 cm
No indica TIPO DE RIEGO Aspersion
UFPSO TOPOGRAFIA: Plano
oR: LUIS CARLOS HERRERA CARVAJAL DRENAJE: Buen drenaje
CULTIVO(S): Maiz vanedad No indica con 1 Aﬁu(s) de edad
C < e

ON.
031, B 1a norma ISONEC 170252017

Ei labormorio ene scredescién ONAC baja ta norme NTC ISOAEC 17025 en 1oa ensayos de: pH (GA-R-46 versitn 05 de 2019-10-02),

AC vigente a ta lecha. con cédigo de acreditacion 13-LAB-

Gt - Voeatin bE de-2016-10-02), Sonduciibind oléctios sosusios QNTC SSUE2000. Mdsoio b Madickin vn

15 @ 2.
7 G8 2D15-10-02). PHCrOnLATIentas n SLelo Bor DIsen MOGINEato HICTE, ManGaness, Cobre y Zine (NTC S526.2007),
Organica ensuelo (GA-R-118 version 2 2019-09-20)

FECHA DERECEPCION 2021-12-27

on susio calcio. magnesic, potasio y sodo dsponiles (GA-R-050 versitn
arrranacon d

Yeni Rodriguez Giraldo (E6968)

FECHA DE ANALISIS: D=  2021-12-27 a 2022-01-16 -
FECHMA DE REPORTE:  2022/02710 Coar resam—— e Antivca
DETERMINACION ANALITICA uUNIDAD +obo vaLor TERPRETACION
PpH (12.5) T GA-R-46. version 05 do 2019-10.02 612 Ugeramente acido
NTC S596:2008 Calkdad del suelo: Determinacidn
’ de ks conductividad sléctrica. Método B. Medician
Canductiviaad eléctrica (CE) (1:5) asim an sus =i6n suela/agua relacion 1:5 o020 Nao salino
(Pesalvolumen)
sieria Orgarica (AO) ) CHicuio se50n NTC 5403 Waikey & Biack Tos [
Carbono Organico (CO) o1 00a GA-R-719 vorsion 2 2015-09-20 oo
Fostoro (P) Disponitile (Bray 1D mgrg GA-R-48, vearsion 05 de 2018-10-02. 26.50 Meao
Arudre (S) Aspontie moa Fomtato monobasics de calco 75 Baio
Capacidad merc Cationico Efect (CKCE) cmol{+ Vg Calculo 210 Bxa
Boro (8) Disponible make Foatato monobasics de CHoo =0 :
Acidez (AleH) ol Wik = ND No Ingca
Alurmuneo (A1) Intercambiable cmoll+Mkg = ND Sin restnccian
Caicia (Ca) disponibie emol(+ ke CA-R D50 versian 7 de 20151002 720 Ano
Magnosio (Mg) Disponibia Cmolsykg GA R 050 version 7 de 20701602 v 50 Toco
Potesio (K) Disponible ol kg GAR-050 version 7 de 20°5-10.02 Soo Boio
CORPORACION COLOMBIANA DE INVESTIGACION AGROPECUARIA, NIT: 800194600-3
CENTRO DE INVESTIGACION TIBAITATA
KILOMETRO 14 VIA MOSQUERA (CUNDINAMARCA)
TELEFONOS: 4227300 EXTENSION: 1369
suelos @agrosavia.co
Pagina 1de 2 OA-FO7.

Versiéon: S

FECHA DE APROBACION Y PUBLICACION DEL CAMBIO: 2020-10-21
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<
AcrzoiTACS REPORTE DE RESULTADOS LABORATORIO
ANGROSAV/A ©ONAC DE SERVICIOS UNA MUESTRA
o e ket ] . TR e SR GESTION DE LA AGENDA CORPORATIVA
ISONEC 17025:2017
13-LAB-03
DETERMINACION ANALITICA merooo VALOR  INTERPRETACION
Sodio (Na) Disponibie crmoi(+)/ka GA-R-050 version 7 de 2019-10-02 014 Noemal
Hiorra (Fo) olson Disponitio kg NTC 5526 2007 5139 Alto
Cobre (Cu) olsen Disponible mokg NTC 5526 2007 Z.aa Medio
{Mn) oisen DI mokg NTC 5526 2007 5.30 Medio
Zinc (Zn) olsen Dispontila mokg NTC S526:2007 340 Alto
Saturacién ce Calcio - Céculo as Alto
Saturacion oo Magnesio = Taculo 22 Medio
Saturacion oe Potasic B3 Casculo 3 Bajo
Saturacién ce Sodio *% Caculo 1 Normal
Saturacdn os Aluminec *% CTacula o Normal
GRAFICA DE INTERPRETACION DE RESULTADOS

|
ca Mg

NOTAS: 3) meermramcion basade:en: ICA002 FegiiEaciio sn- dvameos culthon. Manual 25; 2) N

o] So hace or O OO0 i Gt retilin P BT BT Eare e Sraiets cie bfsiae orgdnica (MO). Fosloro deponible (5)

Bray I, Ao (S). Acidez (A=) (Al). Calcio Potasio
(<). Sodo (Na). Hierro (Fe)Olsen.

cmponisie (Cu) Oisen y Boro disponible (8).
Lo= valores del Ii
(P) Disponible Bray It menares a 3,83 mg/kg . 56 oncuentan fuara dol alcance do acroditac o

La on el 1 2. det de es su por el clients.
Los resultados expresados en el informe se obtienen de la muesua tal como fue suministrada por el usuario del servicio.
El chiente es det v dge as muestras no son o

desde la i6n v sus caracteristicas son las veﬂqadas on o1 andnisie.

(AGROSAVIA, 2022)

(Mn) Oisen, Zine dsporbie (2n) Olsen. Cobre

te dee cuantificacién del método para Caicio (Ca) mencres a 1,12 omol (+Vkg . Magnesio (Mg) menores a 0.20 cmol (+)kg y Fésforo

67



