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In agriculture, irrigation systems play a fundamental role in ensuring the efficient and
sustainable use of water resources for crop production. These systems are designed to
deliver water to crops in a controlled way, supplementing natural rainfall and providing the
necessary moisture levels for optimal growth. Irrigation technology has evolved significantly
over time, ranging from simple techniques like surface irrigation to developed methods such
as drip irrigation and sprinkler systems. The purpose of irrigation is not only to provide water
directly to plants but also to manage the timing, quantity, and distribution of water
effectively. This helps farmers overcome challenges posed by irregular rainfall, water
scarcity, and varying soil conditions, ultimately enhancing crop yields and ensuring food
security (Unver et al., 2017a). Thus, choosing the right type of irrigation system is essential.
The importance of irrigation systems: Irrigation systems play an important role in agriculture
by ensuring the consistent supply of water to crops, particularly in regions where natural
rainfall is insufficient or unreliable. The importance of irrigation cannot be overstated, as it
directly impacts crop yields, food security, and overall economic stability. Efficient irrigation
systems help farmers manage water resources more effectively, reducing wastage and
maximizing productivity (Kadiresan & Khanal, 2018). By providing crops with the right
amount of water at the right time, irrigation promotes healthy growth, mitigates the impact
of droughts, and allows for diverse crop cultivation. Moreover, irrigation enables farmers to
optimize land use, supporting sustainable agriculture practices and reducing dependency on
unpredictable weather patterns. In addition to, the development and utilization of effective
irrigation systems are crucial for ensuring global food production, preserving natural
resources. We will explore different types of irrigation systems, each designed to meet
specific needs and conditions effectively.

1-Surface Irrigation:

Surface irrigation is a traditional and commonly employed method where water is applied
directly onto the soil surface. Gravity is used to allow water to flow across the field,
effectively covering the soil and providing hydration to crops. One of the primary
advantages of surface irrigation is its cost effectiveness. Farmers can implement surface
irrigation using basic equipment such as gravity fed channels, minimizing investment
andoperational expenses (Pereira & Goncgalves, 2018).
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Furrow Irrigation, a type of surface irrigation, consists of channels where water is passed and
is left still for a period of time.
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This accessibility makes surface irrigation a preferred choice for small scale farmers and
agricultural operations with limited financial resources. However, despite its affordability and
ease of use, surface irrigation can be inefficient due to water losses from runoff and
evaporation. When water is applied directly onto the soil surface, it can flow unevenly across
the terrain, leading to excessive runoff and soil erosion. Additionally, exposed water is
susceptible to evaporation, especially in hot and windy climates, further reducing the
effectiveness of surface irrigation (Unver et al., 2017b). Surface irrigation still suitable for a wide
range of crops and soil types. It is particularly well suited for flat or sloping terrain where water
can be easily distributed across large areas. Crops such as rice, wheat, corn, and cotton grow
well surface irrigation, benefiting from consistent soil moisture levels and nutrient availability.

2-Sprinkler Irrigation:

Sprinkler irrigation involves the use of pressurized water to distribute water across the crop area
through sprinklers or spray nozzles. This versatile method is well-suited for various crops and
soil types, enabling efficient and uniform water distribution across the field. Sprinkler irrigation
offers several benefits compared to other irrigation methods. Firstly, it helps in conserving water
by minimizing evaporation and runoff, as water is distributed directly to the crops in the form of
fine droplets. This efficiency leads to water savings and can be particularly advantageous in
areas facing water scarcity or drought conditions (Kresovi¢ et al., 2016). Additionally, sprinkler
systems allow for better control over water application, enabling farmers to adjust watering
schedules based on specific crop needs and weather conditions. This flexibility can improve
crop yields and overall farm productivity. Moreover, sprinkler irrigation can also contribute to
reduced soil erosion and better distribution of fertilizers and pesticides (Chauhdary et al.,
2023). However, there are some challenges with sprinkler irrigation. One of this the initial cost
of setting up a sprinkler system, which can be higher compared to other methods like surface
irrigation. The equipment and infrastructure required, such as pumps, pipes, and nozzles, can
represent a significant investment for farmers, especially those in smaller operations.
Maintenance of sprinkler systems is also essential to ensure proper functioning, as clogged
nozzles or leaks can affect performance and efficiency. Furthermore, wind can disrupt the
uniform distribution of water, leading to uneven coverage and potential water wastage (Molle et
al., 2012). Lastly, sprinkler irrigation increases the moisture content in the canopy, which
potentially increases the risk of diseases (LOMAS, 1991). Proper design and management of
sprinkler systems are very important to mitigate these challenges and benefit from the benefits
of this irrigation method.

Sprinkler irrigation should be
established according to specific

. distances to ensure uniformity in
- irrigation.
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3-Center-Pivot Irrigation:

Center pivot irrigation is a type of sprinkler irrigation that utilizes rotating sprinklers
mounted on wheeled towers that pivot around a central point, covering a circular area. This
method is highly efficient for large-scale agriculture, particularly for row crops like corn and
soybeans, as it enables precise and uniform water application over the entire field. Center
pivot irrigation is a highly effective method that provides uniform water distribution over a
large area, making it ideal for a diverse range of crops and landscaping needs. One of the
key advantages of center pivot irrigation is its ability to provide uniform water distribution
over a large area. By utilizing automated technology and precise nozzle placement, this
method minimizes water waste and ensures optimal moisture levels across the entire crop or
landscape. Irrigation efficiency under center pivot may reach up to 85% (Abedinpour,
2017). This uniformity promotes healthier plant growth and reduces the risk of over or under
watering, leading to improved crop yields and landscape aesthetics. Center pivot irrigation
is suitable for a wide range of crops, including vegetables, turfgrass, and ornamental plants.
By harnessing the benefits of center pivot irrigation, farmers, and land managers can
achieve sustainable and visually appealing results across diverse agricultural and
landscaping environments. However, due to its large size and complex mechanics, it is often
an option only available to large farmers and companies, leaving out small farm-owners.

Center pivots have wheels that help it circulate

around the farm easily.

4-Drip Irrigation:

Drip irrigation is a method that delivers water directly to the root zone of plants using a
network of tubes and emitters. This precise technique minimizes water wastage and
provides accurate control over water application, which contributes to improved crop yields
and efficient water conservation efforts (Yang et al.,, 2023). In a world where water
conservation is increasingly critical, farmers are turning to drip irrigation systems as a
solution. These systems offer a highly efficient method of watering crops and gardens while
minimizing water usage. The system can be tailored to meet the specific needs of different
plants, providing just the right amount of water directly to the root zone, where it's needed
most. This targeted approach not only conserves water but also promotes healthier plants
by reducing the risk of moisture-related diseases (Manda et al., 2021). For farmers operating
in areas where water is scarce or expensive, drip irrigation becomes the best ever. It allows
them to cultivate crops efficiently and sustainably, even during dry or drought conditions.
Unlike center-pivot irrigation, drip irrigation is adaptable and scalable, making it suitable for
a variety of agricultural settings. Whether tending to managing a large-scale farm, growers
can implement drip systems to enhance productivity.

Irrigation Systems




Drip irrigation is suitable
for almost types of crops
and soils.

5-Subsurface Drip Irrigation:

Subsurface drip irrigation is a technique that delivers water directly below the soil surface to the
root zone of plants. By doing so, it helps reduce water evaporation and minimizes weed growth,
ultimately promoting efficient water utilization in agriculture. The most important advantage in
subsurface irrigation is water efficiency, as it delivers water directly to plant roots where it's
needed most, reducing water waste through evaporation or runoff. The irrigation efficiency can
be up to 90% using subsurface irrigation (Camp et al., 2000). This targeted approach also
helps in conserving water resources, particularly in semi-arid areas or with limited water
availability. Additionally, subsurface irrigation can improve crop yield and quality by ensuring a
consistent and controlled supply of water and nutrients to the roots, leading to healthier plants
and potentially higher productivity. Crop irrigated with subsurface irrigation systems are also
less prone to plant diseases compared to surface or sprinkler irrigation (Lanier et al., 2004;
Subbarao et al., 1997). However, subsurface irrigation systems also come with their own set of
challenges. One of this issue is the potential for system clogging due to soil particles, root
intrusion, or mineral precipitates, which can reduce water flow and reduce system efficiency
over time. Monitoring and maintenance of subsurface systems can be more complex and costly
compared to surface irrigation methods. Moreover, managing soil moisture levels accurately in
subsurface systems requires careful planning and possibly additional technology, as improper
moisture levels can affect plant health and overall system performance. Despite these
challenges, advancements in technology and management practices continue to make
subsurface irrigation an attractive option for sustainable agriculture.

Gravity Pressurized Pressurized

45-60% 65-90% 85-95%
Cheap Expensive Expensive An illustration of subsurface
drip irrigation.
Low High High

(DATA OBTAINED FROM (IRMAK ET AL., 2011)
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These diverse irrigation methods are tailored to various landscapes, crop types, and water
availability scenarios. By selecting and implementing suitable irrigation techniques, farmers can
improve crop productivity, conserve water resources, and advance sustainable agriculture
practices.
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