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ABSTRACT

Water resources and agriculture are proportional, because the former is directly and positively
correlated with the crop. On the other hand, it is important to note that in addition to irrigation it is
necessary to take into account factors such as temperature, pests and others to achieve optimal
cultivation. The positive effects of irrigation systems are directly reflected in the economic and
social spheres, as they create jobs and give people the opportunity to grow high quality crops to
increase their chances of participating in the agricultural sector. However, the environmental
impact of irrigation systems must be seen as an aspect that needs to be improved. Because of this,
this research aims to validate a model of technified irrigation and the use of clean energy in
cultivation in order to determine its feasibility.
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I. INTRODUCTION
According to Agrositio (2023), some of the strategies and technologies used in Israel to solve aridity and
achieve successful agriculture are as follows:
1. drip irrigation technology
2. precision agriculture and monitoring technologies
3. adapted crops and agricultural management technigues
4. the development of agriculture in the last century has been conditioned by the availability of water resources.

On the other hand, Chihuahua is the largest state in the country and 73% of its territory is arid and dry,
with very little rainfall, presenting limitations in the availability of water for human consumption and for
productive activities, so it is important to preserve and use it rationally[1]. In the State, actions and works were
contemplated to retain and use water in streams and rivers in the entity, within the framework of current laws,
proposing infrastructure works such as the Palanganas Storage Dam in the Municipality of Casas Grandes.

Currently in the region of El Rusio, there is no electricity network coverage by the Federal Electricity
Commission (C.F.E.), so the implementation of clean energies for this research project is a key part for its
operation. The present research work intends to answer the question: With the help of irrigation technification
and clean energies, is it feasible and profitable to create a cultivation project in the rural property of Colonia El
Rusio, municipality of Casas Grandes, Chihuahua?

1. BACKGROUND
Irrigation Technification
Irrigation technification refers to the implementation of technologies in the irrigation process to improve water
use efficiency and increase crop yields, so it is important to have a solid theoretical framework that provides a
basis for research[2].
1.Theoretical approach to irrigation technification through water use efficiency in agriculture.
2.Theoretical approach for irrigation technification according to innovation in agriculture in recent years.
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Efficient Water Use in Agriculture

One theoretical approach to irrigation technification could be the theory of water use efficiency in
agriculture. This theory focuses on improving water use efficiency through the implementation of advanced
irrigation technologies, such as drip and sprinkler irrigation, as well as the proper management of water
resources [2].

As described by Castellanos (2000) in the Soil and Water Analysis Interpretation Manual (as cited in
Proain Tecnologia Agricola, 2020), agriculture, globally, is the main user of water among the various purposes
that humanity gives to this resource. Efficient management of water used for irrigation is a crucial element in the
overall management of water resources, given that crop irrigation accounts for approximately 60% to 80% of
uses and applications. Measurement and monitoring of the water present in the soil is an essential aspect of
efficient irrigation water management. Knowledge of the state of water in the soil plays a fundamental role in
irrigation management. Water availability to plants is linked to the amount of water that has entered the soil,
especially in what is known as the root zone, where plant roots absorb water and essential nutrients [3]. Once
water has penetrated the soil through infiltration and has been redistributed, a certain amount of water is
available in the root zone that plants will use more or less immediately, or over time. It is important to note that
the water content in plant tissues is significantly high; approximately 80% of the fresh weight of many
herbaceous plants and up to 90% in some growing organs, such as leaves, fruits, as well as cauline and root
apices, consists of water ([4].

Innovation in Agriculture

Another theoretical approach could be the theory of innovation in agriculture. The theory focuses on
the adoption of new agricultural technologies and practices by farmers, and how this can improve the
productivity and sustainability of the agricultural sector. In the context of irrigation technification, this theory
could be used to investigate the factors that influence farmers' adoption of advanced irrigation technologies.

The key to optimal crop yields lies in the implementation of an appropriate irrigation program.
Efficient water application is essential for optimal development and, ultimately, to achieve crop profitability [5].
Several factors, such as climate, soil type, plant species, crop stage, and irrigation system, influence this process.
Various techniques are employed to improve irrigation efficiency. In addition, it is crucial to know soil moisture
parameters, such as saturation point, field capacity, permanent wilting point, and usable moisture, to determine
when and how much to irrigate [6].

Saturation point (SP): this is considered to be the maximum amount of water that the soil can retain and
is affected by the content and type of clay and by the concentration of organic matter it contains. The saturation
point of a soil ranges from 10% for coarse sands and up to 150% for very clayey soils or for histosols with very
high organic matter content.

1.Field capacity (FC): the field capacity represents the amount of water that can be retained in a soil against the
force of gravity, after irrigation or rainfall that has wetted the entire soil. According to Aguilar (1988), sandy
textured soils have 5 to 16% field capacity; sandy loam textured soils have 10 to 20%; loam textured soils have
15 to 30%; clay loam textured soils have 25 to 35% and clayey textured soils have 30 to 70%, depending on
clay content and type.

2.Permanent wilting point (PMP): the percentage of moisture in a soil at which plants wilt and can no longer
recover, even when placed in an atmosphere saturated with moisture.

3.Useable Moisture (MOH): is the difference of the CC and PMP representing the usable moisture holding
capacity.

Soil moisture monitoring is crucial for farmers to optimize production, conserve water, reduce
environmental impacts and save money. In addition to facilitating accurate decisions on the amount and timing
of irrigation, it also aligns crop water requirements with the amount of water applied. This avoids unnecessary
losses due to deep percolation or runoff, as well as under-application of water. Irrigation technification plays a
vital role in this process, as it contributes to more efficient and accurate water resource management, improving
agricultural sustainability and profitability[6].

IH1. METODOLOGY
The development of this research will be as follows:
1. Identification of the business and the quantitative and qualitative analysis of the market: to know and
determine the type of crop suitable for the land.
2.Technical and environmental impact study: obtain the necessary data through soil use and management tests,
soil fertility, application of clean energies such as solar panels, design the project plans, and determine if the
water supply will be adequate after technification.
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3.Economic-financial study: compare costs, investment versus benefits.

For the above, it will be based on the following methodology.

2 4
DEFINICION ANALISIS DE LA
DE LA MUESTR

Figure 1: Methodology
Source. Authors

IV. RESULTS

1. Of the three types of crops selected as suitable for the project, the minimum relative humidity percentage that
can be reached is 45%, determined by the chili plant. Since the same space where the three types of crops are to
be planted is not recommended that the humidity percentage be below this percentage.

2.0f the crops selected as suitable for the research, the maximum relative humidity percentage that can be
reached is 60%, determined by the pumpkin and corn plant, being the same space where the 3 types of crops are
intended to be planted, it is not recommended that the humidity percentage be above this percentage.

3.The ideal range of optimum relative humidity is between 45% and 60%.

4.So far, records have been taken for 13 days, the first hour spectrum to raise the record ranges between eight
and 10 hours, the second between 12 and 16 hours of the day. This is to try to measure the percentage of
humidity at an early hour of the day and at another time of the day when the heat is higher.

5.0f the 26 records collected so far, 23% are below the range of 45% relative humidity, 0% above the range of
60% relative humidity, and finally 77% fall within the range of 45% and 60% relative humidity.

6.The ideal range of optimum relative humidity is between 45% and 60%.

7.S0 far, records have been taken during 13 days, the first hour spectrum to take the record ranges between eight
and 10 hours, the second between 12 and 16 hours of the day. This is to try to measure the percentage of
humidity at an early hour of the day and at another time of the day when the heat is higher.

8.0f the 26 records collected so far, 23% are below the range of 45% relative humidity, 0% above the range of
60% relative humidity, and finally 77% fall within the range of 45% and 60% relative humidity.

9. So far, 77% of the number of records indicate that the percentage of relative humidity is ideal for growing
chili, squash and corn plants.

Using solar energy for pumps is more cost-effective than other energy sources because it involves only the
initial installation costs. Consequently, this approach has become competitive for use in irrigation systems. It
presents an attractive alternative in terms of reduced electricity costs. In addition, the equipment can be installed
in locations that have stand-alone operation, without electricity [7].

V. CONCLUSION

Technified irrigation systems, as well as the use of renewable or clean energies are a viable alternative
for areas where it is not possible to have an electricity supply system and there is very little rainfall. Because of
this, it is of utmost importance to have studies that endorse these systems and that can be replicated throughout
the most arid zones within a region or even the entire country. In addition, a strong initial investment is required
and this will depend on what you want to grow, the hectares you want to plant, among other factors, but with the
use of these systems water savings will be significant, and the generation of electricity will not be centralized so
the investment will return and the gains for farmers and the entire supply chain were reflected even with the
investment for both irrigation technology and for the electrical system.
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