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Abstract  Article Info 

The global human population has exploded, and our natural resource base is declining. To feed 
these people, increased global food production, particularly in poorer countries, will undoubtedly 
be required. The main source of income for rural people in smallholder agriculture. Rainfall 
unpredictability and inconsistency are major challenges in rainfed agriculture, and smallholder 

farmers are particularly vulnerable to crop production. Irrigation is critical for agricultural output 
because it reduces rainfall variability and inconsistency. However, irrigation water is becoming a 
more precious resource around the world, and low water usage efficiency, combined with rising 
competition for water resources, is prompting growers to adopt novel irrigation and production 
strategies that conserve water. As a result, mulch and deficit irrigation are two extensively 
utilized water-saving solutions for improving the water productivity of crops grown in water-
scarce areas. As a result, new ideas are needed to improve the efficiency with which limited 
water is used. Deficit irrigation and mulching methods could be used to make better and more 
efficient use of limited water supply. The efficient and cost-effective use of natural resources 

through low-cost solutions such as mulch and deficit irrigation are sensible and adaptive for 
maximizing crop yields while lowering production costs. In arid climates, combining mulch with 
appropriate deficit irrigation to raise crop yield and water productivity is an effective strategy to 
establish a good trade-off between water use and production, as well as improve water 
productivity. Deficit irrigation and mulching will become more important in locations where 
available water supplies limit agricultural production, to maximize the productivity of their 
limited water resources. Farmers, on the other hand, must carefully select irrigation systems and 
water-saving technology to maximize yield and water productivity, as well as play a key part in 

farm-level water management strategies, resulting in increased output per unit of water used in 
agriculture. Combination of deficit irrigation strategies with other practices like mulching, help 
to improve water productivity and minimize losses in yield or quality in vegetable crops. 
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Introduction 

 

The world's population has exploded, and our natural 
resource base is dwindling (Page et al., 2020). To feed 

these people, increased global food production, 

particularly in poorer countries, will undoubtedly be 

required (United Nations, 2019). Agriculture is the 

primary source of food for the world's population (Abu-
Zeid, 2003). Agriculture is a vital economic sector in 

developing nations, which are grappling with low water 
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resource usage efficiency and dwindling water supplies 

(Li et al., 2020). The main source of income for rural 
people is smallholder agriculture (Belay et al., 2020) 

Rainfall unpredictability and inconsistency are major 

challenges in rainfed agriculture, and smallholder 
farmers are particularly vulnerable to crop production 

(Yimam et al., 2020). Irrigation is critical for agricultural 

output because it reduces rainfall variability and 

inconsistency (Al-ghobari & Dewidar, 2017). As a result, 
irrigation will continue to be crucial in meeting people's 

demands via increasing output (Belay et al., 2019). 

Irrigation development is one strategy for addressing this 
issue, and it has received substantial attention in the 

country's economic development projects (Ayele, 2011). 

Water, on the other hand, is becoming increasingly 

scarce around the world, and irrigated agriculture 
remains one of the greatest and wasteful uses of this 

resource. Growers are being forced to adopt new 

irrigation and crop practices that utilize water more 
wisely due to low water use efficiency (WUE) and rising 

competition for water resources with other sectors 

(Costa, 2007). As a result, one method that is frequently 
employed in water-saving technology is to improve the 

IWP of crops cultivated in water-scarce locations (Jia et 

al., 2017). Conservation agriculture has a critical impact 

as a water-saving approach in irrigated crop production 
to alleviate water stress in agriculture. This is crucial for 

retaining soil moisture, controlling soil temperature, and 

minimizing soil evaporation, all of which affect crop 
output and water productivity (Kader et al., 2019). 

 

Adapting CA methods in vegetables is a viable strategy 
for increasing water efficiency and crop output, which 

directly contributes to the sustainability of smallholder 

farmers' livelihoods in the region (Assefa et al., 2019). 

Soil and water conservation are critical in agriculture for 
improving the livelihoods of rural farm households 

(Abebe et al., 2020). The CA techniques considerably 

lowered irrigation water usage by 13 percent to 29 
percent, and the yield return produced under CA was 

10% to 30% higher, with chances to improve water use 

by reducing irrigation water requirements (Belay et al., 

2020). When compared to conventional farming, 
conservation agriculture increases crop output by 37.4 

percent on average (Assefa et al., 2020). Conservation 

agriculture approaches result in a 20% increase in yields 
and a 21% reduction in irrigation water usage (Belay et 

al., 2020). Conservation agriculture saves around 18% to 

28% of irrigation water (Yimam et al., 2020). Mulch and 
deficit irrigations are the most essential conservation 

agriculture and water-saving practices for improving 

water and crop yield (Iglesias & Garrote, 2015). 

Irrigation systems have long played a significant role in 

boosting agricultural production by increasing the 
efficiency of irrigation water use, which is becoming 

increasingly scarce as a result of increasing water 

scarcity. To reduce evapotranspiration and improve 
water use efficiency and output under deficit irrigation 

and mulching, it is critical to evaluate various water-

saving techniques (Khan et al., 2015). Agriculture uses 

more than two-thirds of the world's freshwater supply. 
This issue creates significant friction in the allocation of 

freshwater among irrigation users as well as between 

agriculture and other economic sectors. As a result, 
regulated deficit irrigation and mulch are important 

technologies since they aid in water conservation (Chai 

et al., 2016). Irrigated agriculture is the world's largest 

consumer of available freshwater, accounting for around 
70% of the total freshwater supply (Dirirsa et al., 2017). 

Irrigation is the most important agricultural use of water, 

and its availability is decreasing. Water scarcity and 
increasing competition for water would diminish 

irrigated farming's availability. Simultaneously, the 

requirement to fulfill rising food demand will necessitate 
increasing agricultural productivity with less water. 

Water efficiency will be a major concern soon, and it 

will necessitate the development of systems and practices 

that offer a more precise supply of water to crops. In this 
situation, deficit irrigation has the potential to 

significantly improve water usage efficiency (WUE) 

(Smith et al., 2002). Water scarcity, as well as increased 
competition for water supplies among irrigation users, is 

forcing. Farmers should take water conservation 

techniques more seriously, especially in places where 
intensive vegetable production and limited water 

resources exist. Deficit irrigation solutions can be used to 

improve WUE while also conserving water (Costa, 

2007). The available water supply in some locations is 
insufficient to provide the maximum yield on irrigable 

soils, necessitating deficit irrigation (Kadayifci et al., 

2005). DI is an irrigation practice in which a crop is 
irrigated with a quantity of water that is less than the 

entire necessary for optimal plant growth. This is to 

lower the amount of water used to irrigate crops, 

improve plants' positive responses to a certain degree of 
water deficiency, and boost the crop's WUE (Chai et al., 

2016). DI is an optimized approach in which net returns 

are maximized by minimizing irrigation water usage and 
allowing crops to endure some degree of water deficit 

and yield loss without incurring a yield penalty (Capra & 

Consoli, 2015). As farmers strive to boost the 
productivity of their limited water resources in locations 

where available water supplies limit agricultural 

production, DI will become more important over time. 
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To enhance crop output, farmers must carefully select 

water conservation and irrigation systems (Geerts & 
Raes, 2009). Regulated DI is a way to reduce water use 

while limiting negative effects on production (Smith et 

al., 2002). 
 

As a result, new ideas are needed to improve the 

efficiency with which limited water is used. Deficit 

irrigation and mulching methods could be used to make 
better and more efficient use of a limited water supply 

(Mubarak & Hamdan, 2018). Different methods of 

mulching have been used to improve water and crop 
output (Govindappa et al., 2015). The efficient and cost-

effective use of natural resources using low-cost 

solutions such as mulch and deficit irrigation is sensible 

and flexible for optimum water and agricultural yield 
enhancement while also lowering production costs 

(Barche et al., 2020). In arid climates, combining mulch 

with appropriate deficit irrigation to raise crop yield and 
WUE is an efficient strategy to establish a good trade-off 

between water use and output, as well as improve WUE 

(Wen et al., 2017). Deficit irrigation and mulching will 
become more important in locations where available 

water supplies limit agricultural production, to maximize 

the productivity of their limited water resources. 

Farmers, on the other hand, must carefully select 
irrigation systems and water-saving technology to 

maximize yield and water productivity, as well as play a 

key part in farm-level water management strategies, 
resulting in increased output per unit of water used in 

agriculture (Geerts & Raes, 2009). The combination of 

deficit irrigation strategies with other practices like 
mulching helps to improve WUE and minimize losses in 

yield or quality in vegetable crops (Mubarak & Hamdan, 

2018). 

 

Deficit irrigation 
 

In dry places, deficit irrigation has been intensively 
studied as a profitable and long-term production method. 

This method tries to maximize water productivity and 

stabilize rather than maximize yields by minimizing 

water applications to drought-sensitive crops. It is 
effective in enhancing water productivity for a variety of 

crops without incurring significant production losses 

(Geerts & Raes, 2009). Irrigated agriculture is currently, 
and will continue to be in the future, a water-scarce 

environment. Irrigation management will move from 

focusing production per unit area to maximizing 
production per unit of water consumed, or water 

productivity, as a result of insufficient water availability. 

Deficit irrigation, defined as the delivery of water below 

full crop-water requirements (evapotranspiration), is an 

important method for lowering irrigation water use in 
times of scarcity (Kifle & Gebretsadikan, 2016). Water 

conservation strategies are predicted to be crucial in 

increasing water efficiency. By purposely straining 
plants to a profitable level, significant water savings can 

be realized. The term "deficient irrigation" refers to this 

method of management (Leskovar & Agehara, 2012). 

Deficit irrigation is an optimization approach in which 
net returns are maximized by minimizing irrigation water 

usage; crops are intentionally allowed to experience 

some water deficits and yield decline (Capra & Consoli, 
2015) Deficit irrigation and furrow irrigation application 

systems are major problems for improving water 

production in water-scarce places (Seid, 2015). Deficit 

irrigation with a 60 percent MAD estimated threshold 
and a goal water extraction area of 0–50 cm could be 

considered a strategic approach to save water while 

achieving maximum WUE (Reza et al., 2014). Crop 
cultivation requires a lot of water, and any scarcity has 

an impact on ultimate yields. As a result, farmers have a 

proclivity to over-irrigate, which is incompatible with 
resource conservation. Deficit irrigation and furrow 

irrigation application systems are major problems for 

improving water production in water-scarce places (Seid, 

2015). Deficit irrigation with a 60 percent MAD 
estimated threshold and a goal water extraction area of 

0–50 cm could be considered a strategic approach to save 

water while achieving maximum WUE (Reza et al., 
2014). Crop cultivation requires a lot of water, and any 

scarcity has an impact on ultimate yields. As a result, 

farmers have a proclivity to over-irrigate, which is 
incompatible with resource conservation. Due to the 

global development of irrigated regions and the scarcity 

of irrigation water, it is now necessary to optimize WUE 

to maximize agricultural yields in often recurring 
shortfall irrigation conditions. The yield response to a 

water deficiency during a certain crop development 

period varies depending on crop sensitivity at that 
growth stage (Mubarak & Hamdan, 2018). In water-

scarce areas, deficit irrigation practices could be a viable 

crop production approach (Ararssa, 2019). Deficit 

irrigation will be a key component of farm-level water 
management measures, resulting in increased output per 

unit of water utilized in agriculture (Geerts & Raes, 

2009). 
 

Irrigation water shortages can result in lower economic 

yields, while excessive irrigation might result in non-
beneficial water use. As a result, the farm level, which 

refers to when and how much to irrigate, plays a crucial 

role. Farmers may be forced to use deficit irrigation to 
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cope with restricted water availability during drought 

years, making this practice critical for irrigated 
agriculture. Deficit irrigation is the practice of applying 

irrigation depths that are less than those required to meet 

crop water requirements (CWR) at specific times during 
the crop season. Increasing water productivity (WP) 

could be the most efficient way to use water (Rodrigues, 

2009). With a large drop in irrigation water, deficit 

irrigation systems allow crops to survive some degree of 
water deficit and, in certain cases, yield reduction. Water 

is delivered at levels below full evapotranspiration (ETC) 

throughout the season in the traditional deficit irrigation 
method (DI) (Miguel Costa, 2007). 

 

Deficit irrigation practices  
 
The world's population is fast increasing, and as a result, 

the country may experience increased food insecurity. As 

a result, increasing agricultural productivity is vital to 
feed the population. Drought and inadequate irrigation 

systems place a significant strain on water resources. As 

a result, optimal irrigation planning and management 
should be taken into account (Tewabe et al., 2020). 

However, because of a temporal and spatial imbalance in 

rainfall distribution, producing a sustainable and 

consistent food supply is becoming nearly impossible. 
This frequently resulted in a lack of water at a key time, 

resulting in crop failure. To combat these natural 

occurrences, irrigated agriculture methods must be 
improved. When there is a scarcity of water and drought, 

deficit irrigation can help you make more money by 

maximizing your water use efficiency (Dirisa et al., 
2017). As a result, water will not be available at the 

required time. Crop failure is frequently caused by a lack 

of water during critical growth stages. Deficit irrigation, 

a strategy in which water supply is cut below maximum 
level and mild stress is tolerated with minimum effect on 

yield, is gaining popularity as a way to combat such 

situations and improve water productivity (Yenesew & 
Tilahun, 2009). Deficit irrigation in Ethiopia has 

improved water use efficiency without significantly 

reducing grain yield. Water use efficiencies were 

improved, and 50 percent to 75 percent of water was 
saved without significantly reducing yield. As a result, 

the water saved could be used to cultivate additional land 

in areas where water is scarce, and it could increase 
cultivated land, particularly in regions where natural 

resources are scarce (Seid, 2015). In Ethiopia, the 

maximum yield was obtained from 100% ETc, while the 
smallest yield was obtained from 50% ETc. However, 

when compared to 100% ETc and 85 percent ETc, 50% 

of ETc exhibited a considerable yield loss. The 

maximum and minimum water productivity were 

obtained with 50% ETc and 100% ETc, respectively (M, 
2019). Water shortage is a major element in plant 

production in Ethiopia's dry and semi-arid regions, hence 

getting high WUE values is preferable to achieving 
maximum yield (Ahmadi-Mirabad et al., 2014). 

 

Effect of deficit irrigation on crop yield and water 

productivity 
 

Crop cultivation requires a lot of water, and any scarcity 

has an impact on ultimate yields. As a result, an 
approach that is incompatible with resource 

conservation. Due to the global development of irrigated 

regions and the scarcity of irrigation water, it is now 

necessary to optimize WUE to maximize agricultural 
yields in often recurring shortfall irrigation conditions. 

As a result, deficit irrigation is a method of scheduling 

irrigation when there is a restricted supply of water 
(Yang et al., 2015). The amount of water available for 

irrigation should determine the shortfall strategy. In the 

ranges of irrigation regimes investigated, the relationship 
between yield and irrigation amount may be defined as 

linear, and the ranges of irrigation water use efficiency 

(IWUE) values found were narrow. When water is 

scarce, a 50 percent uniform deficit irrigation system 
with 46 percent water savings can provide the maximum 

water use efficiency. Irrigation deficits of 25% are 

dispersed across the growing seasons (Ambachew et al., 
2014). When compared to full irrigation throughout the 

growing season, deficit irrigation lowered biomass, yield, 

and a few other features. As the amount of irrigation 
water increased, so did the ET values. WUE and IWUE 

readings, on the other hand, declined as irrigation 

volume increased (Sincik et al., 2008). Deficit irrigation 

can help in instances when irrigation water availability is 
limited by reducing irrigation water use. When complete 

irrigation is not possible in field crops, a well-designed 

DI regime can optimize WP over a large region. RDI has 
been found to boost not only WP but also farmers' net 

income in a variety of horticultural crops. The basis for 

the positive reactions to water deficits reported in 

circumstances when RDI is advantageous should be 
investigated. While the DI can be used as a tactical 

approach to minimize irrigation water use when supplies 

are constrained due to droughts or other circumstances, 
its long-term effectiveness is unknown (Zhuo & 

Hoekstra, 2017). Under semiarid circumstances and in 

similar places, deficit irrigation with the traditional 
furrow application technique is the optimal water-saving 

practice for the irrigated agriculture system to generate 

optimum crop yields (Hailu et al., 2018). The maximum 
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yield can be reached if all of the crop's water 

requirements are met. Deficit irrigation, on the other 
hand, could increase the irrigated area or the frequency 

of cultivation. While DI can be used as a tactical 

approach to minimize irrigation water use when supplies 
are constrained due to droughts or other circumstances, 

its long-term effectiveness is unknown (Zhuo & 

Hoekstra, 2017). Under semiarid circumstances and in 

similar places, deficit irrigation with the traditional 
furrow application technique is the optimal water-saving 

practice for the irrigated agriculture system to generate 

optimum crop yields (Hailu et al., 2018). The maximum 
yield can be reached if all of the crop's water 

requirements are met. Deficit irrigation, on the other 

hand, could increase the irrigated area or the frequency 

of cultivation. High yields and water usage efficiency 
values might have been achieved for many crops if the 

proper period of water application had been chosen 

(Bekele & Tilahun, 2007). With limited irrigation water, 
combining mulch with deficit irrigation increases crop 

output and water use efficiency, especially in arid 

locations. When compared to no mulching, it increased 
maximum grain yield without water stress by 0.4–0.6 t 

ha1 and WUE by 0.2–0.3 kg m3 for various irrigation 

rates (Wen et al., 2017). 

 

Effect of deficit irrigation on yield and water 

productivity of onions 
 
Irrigation is required during the entire growing season to 

maximize onion output. If water is in short supply, 

deficit irrigation should be employed during the ripening 
or vegetative stages (Kadayifci et al., 2005). Given the 

delicate stage of the crop, deficit irrigation can boost 

water production without significantly affecting bulb 

yield. When compared to stressing the crop throughout 
the growing season, stressing the onion by one-half or 

one-quarter of ETc at the bulb formation stage resulted in 

poorer yield. This means that watering is particularly 
important during the bulb development stage. As a result, 

it is preferable to avoid straining the crop during the bulb 

development stage when arranging irrigation with 

insufficient water for onion bulb production (Dirisa et 
al., 2017). 

 

Effects of Mulching 
 

Due to global warming and unpredictable rainfall and 

irrigation in arid and semi-arid regions, agricultural 
water resources have been depleted over time. Mulching 

has a critical impact as a water-saving practice in 

irrigated crop production to alleviate water stress in 

agriculture. This is crucial for retaining soil moisture, 

controlling soil temperature, and minimizing soil 
evaporation, all of which can have an impact on crop 

output and water productivity (Kader et al., 2019). 

Mulching is a technique for conserving moisture, 
reducing weed growth, regulating soil temperature, and 

providing plants with a microclimate. This technology 

benefits horticulture crops in several ways, including 

increased growth, development, and production, as well 
as soil and water conservation (Barche et al., 2020). 

Mulching improved vegetable crop development and 

fruit yield by modifying the crop growing environment 
by minimizing weed infestation, depleting soil moisture, 

and changing soil temperatures. This helps to reduce 

herbicide and diesel usage, prevent pollution and ensure 

organic food production (Barche et al., 2020). Mulching 
with various irrigation practices is one of the techniques 

for increasing soil productivity and reducing water 

usage. The region's growing water demand underscores 
the need to implement low-input and water-saving 

technology for agricultural sustainability and crop 

production, particularly in semi-arid areas (Mebrahtu & 
Mehamed, 2019). Agricultural management practices are 

frequently inefficient and can result in significant losses 

of soil organic carbon and fertility, yet the information in 

many African locations is poor (Dossou-Yovo et al., 
2016). Under mulch, onion bulb diameter, total yield, dry 

matter, and water productivity all increased significantly, 

regardless of irrigation level. Seasonal crop water 
requirements were also significantly reduced (about 33 

percent). Regulated deficit irrigation improved water 

productivity, onion crop quality, and quantity greatly 
when mulch was employed, and this strategy could be a 

potential management practice to address water shortage 

implications in the water constrained region (Mubarak & 

Hamdan, 2018). To maintain high crop production while 
minimizing negative environmental impact, management 

approaches that simultaneously increase soil 

characteristics and yield are critical (Dossou-yovo et al., 
2016). Mulching can have a significant impact on the 

hydrothermal microenvironment of plants (Li et al., 

2018). During the whole growing season and the yield 

creation stage, onion plants were extremely susceptible 
to a lack of soil water, but in the vegetative and ripening 

periods, they were somewhat insensitive. 

Evapotranspiration rates and yields of onions grown in 
deficit irrigation are lower. So, to have the best yield, 

irrigation is required throughout the entire growing 

season. Water is scarce, thus irrigation with mulch 
should be employed to make up for the shortfall 

(Kadayifci et al., 2005). Mulching has been a popular 

strategy in modern field agriculture because of the 
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benefits it provides, including increased soil warmth, 

reduced weed pressure, moisture conservation, reduction 
of certain insect pests, improved crop yields, and more 

efficient use of soil nutrients. Mulching has become a 

common method in modern field agriculture because of 
the benefits it provides, including increased soil warmth, 

reduced weed pressure, moisture conservation, reduction 

of certain insect pests, improved crop yields, and more 

efficient use of soil nutrients (Ray & Biswasi, 2016). 
 

Types of mulching  

 

Organic mulches 

 

The most frequent mulching materials used for fruit and 

vegetable production are rice and wheat straw. After 
decomposition, straw improves the fertility of the soil. In 

comparison to other organic mulching materials (grasses, 

leaves, and leaf litter), straw has a long life (Goel et al., 
2019). Organic mulches such as leaves, straws, crop 

residues, and by-products, farmyard manure, and by-

products of the timber industry are used to prevent 
moisture evaporation, root freezing, and weed growth, 

conserve soil moisture, maintain soil temperature, and 

change the soil structure, which usually increases root 

growth. Due to the decomposition of organic matter, 
aeration is improved in clay soils, and water holding 

capacity is increased in sandy soils. Increase soil organic 

matter content, improve long-term soil fertility, and 
enhance soil biological activity by increasing PH and 

making the soil reaction more alkaline (Barche et al., 

2020). Organic mulching has several advantages, 
including reflecting the sun, preventing evaporation, and 

improving the soil's condition. These mulches slowly 

disintegrate, providing organic matter that helps maintain 

the soil loose, organic matter, and other soil 
microorganisms in the soil and creating an extremely 

permeable soil. This promotes root growth, enhances 

water infiltration, and increases the soil's water holding 
capacity. However, there are also drawbacks to organic 

mulching, such as stored moisture fostering the 

development of illnesses and pests, and straw containing 

seeds that could become weeds (Goel et al., 2019). 
 

Inorganic Plastic mulch  
 
Mulching has become a common practice in modern 

agriculture. Plastics are the most widely utilized 

mulching materials, and they are employed practically 
everywhere due to their low cost and proven production 

results (Haapala et al., 2014). Plastic mulching resulted 

in a much higher maize yield and yield components than 

when no mulching was used, and it also had a bigger role 

in reducing evapotranspiration (Mebrahtu & Mehamed, 
2019). Plastic mulches are impermeable to water when 

compared to other mulches, preventing direct 

evaporation of moisture from the soil and thus limiting 
water losses. Plastic mulches are a key component of 

plastic culture and have been employed in commercial 

vegetable cultivation. Increased yields, earlier maturing 

crops, higher-quality crops, improved insect 
management, weed control, achieving maximum water 

use efficiency by reducing evaporation, impact the 

microclimate around the plant by modifying the surface 
radiation budget, and decreasing soil water loss are just a 

few of the benefits for the user. It does not, however, 

increase soil fertility (Barche et al., 2020). Plastic mulch 

is the most widely utilized mulching material, and white 
polyethylene, in particular, is employed practically 

everywhere due to its low cost and proven production 

results (Ray & Biswasi, 2016). Plastic mulch aids in 
moisture conservation, weed control, and radiation 

reduction. It aids in moisture conservation, soil 

temperature stabilization, soil solarization, and weed 
control (Goel et al., 2019). In terms of lowering moisture 

evaporation from the soil surface and enhancing soil 

moisture status while also improving soil nutrient status, 

plastic mulch is thought to be more effective than straw 
mulch. Plastic mulch is less effective than straw mulch 

(Guan et al., 2016). 

 

Effect of plastic mulch on crop yield and water 

productivity 
 
The various mulching materials used in agriculture can 

save water resources, resulting in higher crop yields in 

both irrigation and rain-fed farming. In agriculture, the 

use of plastic mulch is often advised for lucrative raw 
crops (Kader et al., 2019). Plastic mulches had a 

significant impact on chilly growth and yield, with 

plastic outperforming the other plastic mulches. Plastic 
mulch inhibited weed development, increasing fruit 

output. In tropical circumstances, mulching looks to be a 

viable strategy for increasing chili output and water 

productivity (Halim et al., 2011). In semiarid locations, 
plastic mulching is an excellent way to boost water and 

agricultural yield. When compared to no mulching 

throughout the growing season, the average soil 
temperature improved by 5.5 percent–9.3 percent, 

decreased soil evaporation, and conserved water in 

topsoil layers (Yang et al., 2018). In agricultural 
productivity, plastic mulch is commonly employed. It 

has the potential to boost water efficiency by 9.5 percent 

on average (Deng et al., 2019). Plastic culture, which 
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uses plastic mulch in new ways to conserve water, is 

becoming increasingly essential in delivering both water 
conservation and agricultural productivity. New products 

and methods are being developed to conserve water, 

which could have a significant impact on the future 
status and availability of water resources (Ingman et al., 

2015). 

 

Effect of plastic mulching on yield and water 

productivity of onions 
 

Plastic mulching was supposed to save water by reducing 
evaporation. When compared to a non-mulch condition, 

using plastic material as a mulch increased onion output 

by 12–15 percent (Igbadun et al., 2012). For onion 

cultivation, plastic mulch created a warmer environment. 
Plastic mulching, on the other hand, increased the levels 

of nitrogen, phosphate, potassium, and sulfur in the soils 

(Sarkar et al., 2019). The application of plastic mulch 
enhances the yield of onion bulbs by 29%. (Shirzadi et 

al., 2020). In temperate climates, plastic mulches offer 

many advantageous impacts on onion crop performance, 
including increased soil temperature, moisture 

conservation, texture, and weed, insect, and disease 

management (Hanada, 1991). Onion growth and bulb 

output increased with the use of plastic mulch 
(Anisuzzaman et al., 2009). When compared to other 

mulches, black plastic mulch outperformed the others in 

terms of onion growth and yield contributing features, 
resulting in the highest onion bulb yield. Plastic mulch is 

commonly used in vegetable production to prevent water 

evaporation. When compared to bare soil output, plastic 
mulch increases onion bulb marketable production 

(Ramalan et al., 2010). 

 

Effect of straw mulch on crop yield and water 

productivity  
 

Water productivity enhancement for long-term crop 
production and water conservation is a fundamental 

challenge for agricultural water management. In an arid 

and water-scarce region, managed deficit irrigation with 

straw mulch can successfully handle water scarcity and 
its repercussions while also sustaining crop productivity 

(Mubarak & Hamdan, 2018).  

 
In dryland wheat production, straw mulching enables 

optimal water storage. This improved soil water storage, 

aboveground biomass, grain yield, and WUE while 
lowering evapotranspiration (Yan et al., 2018). Straw 

mulching is a common practice for conserving soil 

moisture and increasing crop yields. To boost soil water 

conservation and improve agricultural sustainability in 

drylands, straw mulching should be spread during the 
fallow period or at a low rate throughout the year in dry 

years (Wang et al., 2018). Straw mulching reduced crop 

evapotranspiration, enhanced above-ground 
microclimate, increased yield, and WUE significantly, 

but decreased soil evaporation (Li et al., 2015). Straw 

mulching boosted potato production and WUE 

substantially. In general, the effects of plastic mulching 
on potato yield and WUE were greater than those of 

straw mulching. Only under DI, where WUE was raised 

by 4–6%, were the complementary effects of straw 
mulch detected. Mulch effects were primarily caused by 

a decrease in soil surface temperature, which delayed 

crop growth and development and, as a result, reduced 

light interception (Adil et al., 2019). Tillage had a larger 
impact on soil water content, water usage, and WUE than 

straw mulching. These findings imply that straw 

mulching has a lot of promise for increasing yield and 
WUE in areas where water scarcity has a big impact on 

grain production stability (Tao et al., 2015). With 

increasing mulching rates, the physical and chemical 
parameters of the soil improved significantly, as did the 

organic matter content. Bulk density, porosity, and 

aggregate stability were also improved (Jordán et al., 

2010). During the entire growing season, straw mulches 
considerably raised the soil water content (SWC), 

increased the net photosynthetic rate (Pn) leaves, and 

reduced and maintained the soil temperature (Liao et al., 
2021). 

 

Effect of straw mulch on yield and water productivity 

of onion 
 

Straw mulching aided the onion plants' growth. Under 

straw mulch, bulb diameter, total yield, dry matter, and 
water productivity all improved dramatically, regardless 

of irrigation level. Seasonal crop water requirements 

were also significantly reduced (about 33 percent). When 
full irrigation was used instead of deficit irrigation, onion 

yield and water productivity were higher.  

 

However, when mulch was utilized, regulated deficit 
irrigation dramatically increased water productivity as 

well as onion crop quality and quantity, suggesting that 

this strategy could be a useful management practice for 
dealing with the impacts of water scarcity in the arid 

region (Mubarak & Hamdan, 2018). The benefits of 

mulching on potato output vary depending on climatic 
circumstances and field management, and 28.7% plastic 

mulching and 5.6 percent straw mulching also enhanced 

the WUE of potatoes (Li et al., 2018). 
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Effect of rice straw mulch on crop yield and water 

productivity  
 

Rice straw management and its impact on nitrogen 

cycling and soil fertility are critical challenges for crop 
production systems' long-term viability. The use of rice 

straw mulch enhanced crop output considerably 

(Dossou-yovo et al., 2016). In comparison to standard 

agricultural practice, rice straw mulches could boost 
wheat production and improve the quantitative and 

qualitative properties of soil aggregates and soil organic 

carbon (SOC) within a short period (Naresh et al., 2016). 
The use of rice straw mulch enhanced yield considerably, 

and under rice straw mulch, soil moisture and microbial 

carbon were higher, which helped to increase soil quality 

and yield (Dossou-yovo et al., 2016).Rice straw 
mulching produced the best results in terms of vegetative 

growth, such as leaf features, flowering, and yield. Rice 

straw mulching reduces the tendency of olive trees to 
alternate bearing, and mulching the soil with rice straw 

in arid and semiarid areas where water is scarce helps to 

reduce the amount of water applied, increase the volume 
of moisture stored in the soil, and reduce evaporation 

(Gammal, 2015). 

 

Effect of rice straw mulch on yield and water 

productivity of onion 
 

Mulching using rice straw increased the onion crop's 
water productivity substantially. The onion crop should 

be mulched with rice to increase irrigation water usage 

under a limited water supply and improve agricultural 
water output (Igbadun et al., 2012). Paddy Straw is an 

inexpensive and easy-to-find source of organic mulch 

that is also environmentally favorable. It also conserves 

soil moisture by minimizing evaporation loss from the 
soil, resulting in a more stable soil moisture regime (Ram 

et al., 2019). Under tropical conditions, rice straw could 

considerably improve onion productivity and yields 
(Inusah et al., 2002). Rice straw mulch reduced the 

overall weed population on onion by 51%, and it could 

be employed in onion to increase marketable yields 

(Abouziena & Radwan, 2015). During the growing 
season, high soil evaporation and temperature reduce 

onion productivity. Rice straw mulching can be used to 

modify them. Mulching with leftover rice straw is 
anticipated to offer a favorable hydrothermal regime, 

with weed infestations reduced by 92%, improved total 

N uptake and reduced soil water evaporation, enhanced 
onion bulb yields of 17%, and irrigation water 

productivity (Singh, 2018). All prior growth, total bulb 

yield, and its components were boosted by the rice 

straws mulch (Barakat et al., 2019b). 
 

Water Use Efficiency 
 
Water control has a lot of potential for increasing water 

production in irrigated agriculture. However, in most 

circumstances, it will result in a lower net return per unit 

of land. As a result, they would be motivated to pursue 
water conservation measures only if there is sufficient 

land that can be used for irrigated agriculture with the 

water conserved (Kumar et al., 2003). Water 
management in irrigated agriculture is critical to ensuring 

food security (Adeboye et al., 2015). Improving water 

use efficiency is one significant technique for dealing 

with future water shortages, which will be exacerbated 
by the growing human population. Increasing 

agricultural water productivity is a vital solution because 

agriculture is the world's largest consumer of freshwater 
(Dirisa et al., 2017). Water productivity analysis 

combines physical water accounting with yield or 

economic output to determine how much value may be 
derived from water use. Physical (kg/m3) water 

productivity was calculated for the project area using the 

formula WP=Output/Q, where WP is water productivity 

(kg/m3 or $/m3), Output is irrigated agriculture output, 
crop yields (t/ha) or its value converted into monetary 

units, and Q is water resources supplied or consumed, 

m3 (Abdullaev & Molden, 2004). Many factors, such as 
irrigation technology and field water management, 

influence water productivity. The influence of 

improvements in technology and management, as well as 
investment, on water productivity, and to look for 

opportunities to increase food security by increasing 

water productivity. The rise in water productivity is due 

to both increased crop yield and improved water 
efficiency (Cai & Rosegrant, 2009). Because the goal of 

employing RDI in crop production is to determine how 

much irrigation can be saved or how much crop yield can 
be produced per unit of water supply, water usage 

efficiency (WUE) is a significant variable in assessing 

plant responses to RDI-induced water stress (Chai et al., 

2016). Water use efficiency can be measured in terms of 
the number of grapes produced per unit of applied water 

or the total amount of water consumed. ETC refers to the 

total amount of water consumed, which includes soil 
water, effective in-season rainfall, and irrigation. Full 

potential wine water usage is the least efficient, 

regardless of which metric of water use efficiency is 
utilized. Using deficit irrigation, you can boost your 

efficiency (Verdegaal et al., 2004). 

 



Int.J.Curr.Res.Aca.Rev.2022; 10(02): 101-113 

  
 

109 

References 

 
Abouziena, H. F., & Radwan, S. M. (2015). Allelopathic 

effects of sawdust, rice straw, bur-clover weed, 

and cogongrass on weed control and 
development of onions. September. 

https://doi.org/10.13140/RG.2.1.3160.4968 

Abdullaev, I., & Molden, D. (2004). Spatial and 

temporal variability of water productivity in the 
Syr Darya Basin, central Asia. Water Resources 

Research, 40(8), 1–11. 

https://doi.org/10.1029/2003WR002364 
Abebe, A., Bedadi, B., & Bekele, A. (2020). Review of 

Conservation Agriculture in Ethiopia: Status of 

Applications, Opportunities, and Challenges. 

2(3), 1–11. 
Abu-zeid, M. (2003). Water Resources as a Challenge 

Twenty-First (Issue 959). 

Adeboye, O. B., Schultz, B., Adekalu, K. O., & Prasad, 
K. (2015). Crop water productivity and 

economic evaluation of drip-irrigated soybeans 

(Glycine max L. Merr.). Agriculture and Food 
Security, 4(1), 1–13. 

https://doi.org/10.1186/s40066-015-0030-8 

Al-Ghobari, H. M., & Dewidar, A. Z. (2017). 

Uncorrected Proof areas Uncorrected Proof. 1–
11. https://doi.org/10.2166/wcc.2017.014 

Al-Shatti, A., & Al-Menaie, H. S. (2015). Sustained 

Deficit Irrigation and Mulching on Growth of 
Sourani Olive Trees in Kuwait. World Journal of 

Engineering and Technology, 03(03). 

https://doi.org/10.4236/wjet.2015.33b009 
Assefa, T., Jha, M., Reyes, M., Worqlul, A. W., Doro, 

L., & Tilahun, S. (2020). Conservation 

agriculture with drip irrigation: Effects on soil 

quality and crop yield in sub-Saharan Africa. 
May. https://doi.org/10.2489/jswc.75.2.209 

Ayele, G. K. (2011). No 

主観的健康感を中心とした在宅高齢者にお

ける健康関連指標に関する共分散構造分析T

itle. Exp, 126(3), 14. https://educacion.gob.ec/wp 
content/uploads/downloads/2016/03/CURRICU

LO-DE-EDUCACION-

INICIAL.pdf%0Ahttp://educacion.gob.ec/wp-
content/uploads/downloads/2013/07/Modulo_Tr

abajo_EI.pdf%0Ahttp://www.cide.edu.co/doc/in

vestigacion/3. Method de investigacion.pd 

Adil, M., Zhang, X., & Neumann, M. (2019). Can 
mulching of maize straw complement de fi cit 

irrigation to improve water use efficiency and 

productivity of winter wheat in North China 
Plain ? Agricultural Water Management, 

213(August 2018), 1–11. 

https://doi.org/10.1016/j.agwat.2018.10.008 
Ahmadi-Mirabad, A., Lotfi, M., & Roozban, M. R. 

(2014). Growth, Yield, Yield Components, and 

Water-Use Efficiency in Irrigated Cantaloupes 
under Full and Deficit Irrigation. 10(3), 79–84. 

Ambachew, S., Alamirew, T., & Melese, A. (2014). 

Performance of mungbean under deficit 

irrigation application in the semi-arid highlands 
of Ethiopia. Agricultural Water Management, 

136, 68–74. 

https://doi.org/10.1016/j.agwat.2014.01.012 
Anisuzzaman, M., Ashrafuzzaman, M., Ismail, M. R., 

Uddin, M. K., & Rahim, M. A. (2009). Planting 

time and mulching effect on onion development 

and seed production. 8(3), 412–416. 
Ararssa, A. A. (2019). Effects of Irrigation Management 

on Yield and Water Productivity of Barley 

Hordeum vulgare in the Upper Blue Nile Basin: 
Case Study in Northern Gondar. 

Ashrafuzzaman, M., Halim, M. A., Ismail, M. R., & 

Shahidullah, S. M. (2011). Effect of Plastic 
Mulch on Growth and Yield of Chilli (Capsicum 

annuum L.). 54(April), 321–330. 

Barche, S., Nair, R., & Jain, P. K. (2020). A review of 

mulching on vegetable crops production. 
January 2015. 

https://doi.org/10.13140/RG.2.2.14223.33440 

Bekele, S., & Tilahun, K. (2007). Regulated deficit 
irrigation scheduling of onions in a semiarid 

region of Ethiopia. Agricultural Water 

Management, 89(1–2), 148–152. 
https://doi.org/10.1016/j.agwat.2007.01.002 

Deng, L., Meng, X., Yu, R., & Wang, Q. (2019). 

Assessment of the effect of mulch film on crops 

in the arid agricultural region of China under 
future climate scenarios. Water (Switzerland), 

11(9). https://doi.org/10.3390/w11091819 

Dossou-yovo, E. R., Ampofo, E., Igue, A. M., Sintondji, 
L. O., Jesse, N., Huat, J., Agbossou, E. K., 

Environnement, E., & Recherche, I. N. De. 

(2016). Improved soil quality and upland rice 

yield in northern Benin with no-tillage, rice 
straw mulch, and nitrogen fertilization. 9(1), 

117–131. 

Dossou-Yovo, E. R., Brüggemann, N., Ampofo, E., Igue, 
A. M., Jesse, N., Huat, J., & Agbossou, E. K. 

(2016). Combinenon-tillage, rice straw mulch, 

and nitrogen fertilizer applications to increase 
the soil carbon balance of upland rice fields in 

northern Benin. Soil and Tillage Research, 163, 



Int.J.Curr.Res.Aca.Rev.2022; 10(02): 101-113 

  
 

110 

152–159. 

https://doi.org/10.1016/j.still.2016.05.019 
Hailu, E. K., Urga, Y. D., Sori, N. A., Borona, F. R., & 

Tufa, K. N. (2018). Sesame Yield Response to 

Deficit Irrigation and Water Application 
Techniques in Irrigated Agriculture, Ethiopia. 

International Journal of Agronomy, 

2018(December 2019). 

https://doi.org/10.1155/2018/5084056 
Hanada, T. (1991). Effect of Mulching in Temperate 

Regions in Japan. Iguchi, 1–23. 

http://www.fftc.agnet.org/htmlarea_file/library/2
0110801145616/eb332.pdf 

Ingman, M., Santelmann, M. V., & Tilt, B. (2015). 

Agricultural water conservation in china: plastic 

mulch and traditional irrigation. Ecosystem 
Health and Sustainability, 1(4), 1–11. 

https://doi.org/10.1890/EHS14-0018.1 

Jordán, A., Zavala, L. M., & Gil, J. (2010). Effects of 
mulching on soil physical properties and runoff 

under semi-arid conditions in southern Spain. 

Catena. 
https://doi.org/10.1016/j.catena.2010.01.007 

Kifle, M., & Gebretsadikan, T. G. (2016). Yields and 

water use the efficiency of furrow irrigated 

potato under regulated deficit irrigation, Atsibi-
Wemberta, North Ethiopia. Agricultural Water 

Management, 170, 133–139. 

https://doi.org/10.1016/j.agwat.2016.01.003 
Leskovar, D. I., & Agehara, S. (2012). Crop Coefficient-

based Deficit Irrigation and Planting Density for 

Onion : Growth, Yield, and Bulb Quality. 47(1), 
31–37. 

Li, Quanqi, Chen, Y., Mengyu, L., Zhou, X., Yu, S., 

Dong, B., Li, Q., Chen, Y., Liu, M., Zhou, X., 

Yu, S., & Dong, B. (2015). Effects of Irrigation 
and Straw Mulching on Microclimate 

Characteristics and Water Use Efficiency of 

Winter Wheat in North China Effects of 
Irrigation and Straw Mulching on Microclimate 

Characteristics and Water Use Efficiency of 

Winter Wheat in North C. 1008. 

https://doi.org/10.1626/pps.11.161 
Liao, Y., Cao, H. X., Xue, W. K., & Liu, X. (2021). 

Effects of the combination of mulching and 

deficit irrigation on soil water and heat, growth, 
and productivity of apples. Agricultural Water 

Management, 243. 

https://doi.org/10.1016/j.agwat.2020.106482 
M. B. T. and A. (2019). Evaluation of Onion Response 

for Deficit Irrigation in Maskan Woreda,8(3). 

Naresh, R., Gupta, R. K., Jat, M., Maize, I., & Singh, S. 

(2016). Tillage, Irrigation Levels and Rice Straw 
Mulch Effects on Wheat Productivity, Soil 

Aggregates and Soil Organic Carbon Dynamics 

After Rice in Sandy Loam Soils of Subtropical 
Clim... Tillage, Irrigation Levels and Rice Straw 

Mulch Effects on Wheat. October. 

Ramalan, A. A., Nega, H., & Oyebode, M. A. (2010). 

Effect of deficit irrigation and mulch on water 
use and yield of drip irrigated onions. WIT 

Transactions on Ecology and the Environment, 

134, 39–50. https://doi.org/10.2495/SI100041 
Reza, A., Langeroodi, S., & Kamkar, B. (2014). 

Response of Sunflower Cultivars to Deficit 

Irrigation. 37(60), 37–58. 

https://doi.org/10.1515/helia-2014-0003 
Sarkar, M. D., Solaiman, A. H., M., Jahan, M. S., Rojoni, 

R. N., Kabir, K., & Hasanuzzaman, M. (2019). 

Soil parameters, onion growth, physiology, 
biochemical and mineral nutrient composition in 

response to colored polythene film mulches. 

Annals of Agricultural Sciences, 64(1), 63–70. 
https://doi.org/10.1016/j.aoas.2019.05.003 

Seid, M. M. (2015). Effect of Deficit Irrigation on Maize 

under Conventional, Fixed and Alternate 

Furrow Irrigation Systems at Melkassa, 
Ethiopia. 4(11), 119–126. 

Shirzadi, M. H., Arvin, M. J., Abootalebi, A., & 

Hasandokht, M. R. (2020). Effect of nylon 
mulch and some plant growth regulators on 

water use efficiency and some quantitative traits 

in onion (Allium cepa cv.) under water deficit 
stress. Cogent Food & Agriculture, 6(1). 

https://doi.org/10.1080/23311932.2020.1779562 

Tao, Z., Li, C., Li, J., Ding, Z., Xu, J., & Sun, X. (2015). 

ScienceDirect Tillage and straw mulching 
impacts on grain yield and water use efficiency 

of spring maize in Northern Huang – Huai – Hai 

Valley. CJ, 3(5), 445–450. 
https://doi.org/10.1016/j.cj.2015.08.001 

Tewodros Assefa 1,*, Manoj Jha 2, Manuel Reyes 3, S. 

T. 1 and A. W. 4 1. (2019). Experimental 

Evaluation of Conservation Agriculture with 
Drip Irrigation for Water Productivity in. Water, 

11(530), 1–13. 

https://doi.org/10.3390/w11030530 
United Nations. (2019). World Population Prospects 

2019: Data Booklet [PDF]. Date of access: 12 

December 2019, retrieved from: 
https://population.un.org/wpp/Publications/Files/

WPP2019_DataBooklet.pdf. Department of 

Economic and Social Affairs Population 



Int.J.Curr.Res.Aca.Rev.2022; 10(02): 101-113 

  
 

111 

Division, 1–25. 

https://population.un.org/wpp/Publications/Files/
WPP2019_DataBooklet.pdf 

Wang, J., Ghimire, R., Fu, X., Sainju, U. M., & Liu, W. 

(2018). Straw mulching increases precipitation 
storage rather than water use efficiency and 

dryland winter wheat yield. Agricultural Water 

Management, 206, 95–101. 

https://doi.org/10.1016/j.agwat.2018.05.004 
Yan, Q. Yan, Dong, F., Lou, G., Yang, F., Lu, J. Xiu, Li, 

F., Zhang, J. Cheng, Li, J. Hui, & Duan, Z. 

Qiang. (2018). Alternate row mulching 
optimizes soil temperature and water conditions 

and improves wheat yield in dryland farming. 

Journal of Integrative Agriculture, 17(11), 

2558–2569. https://doi.org/10.1016/S2095-
3119(18)61986-0 

Yang, J., Mao, X., Wang, K., & Yang, W. (2018). The 

coupled impact of plastic film mulching and 
deficit irrigation on soil water/heat transfer and 

water use efficiency of spring wheat in 

Northwest China. Agricultural Water 
Management, 201. 

https://doi.org/10.1016/j.agwat.2017.12.030 

Yang, N., Sun, Z., Zhang, L., Zheng, J., Feng, L., Li, K., 

Zhang, Z., & Feng, C. (2015). Simulation of 
water use process by film mulched cultivated 

maize based on improved AquaCrop model and 

its verification. Nongye Gongcheng 
Xuebao/Transactions of the Chinese Society of 

Agricultural Engineering, 31. 

https://doi.org/10.3969/j.issn.1002-
6819.2015.z1.015 

Yenesew, M., & Tilahun, K. (2009). Yield and water use 

the efficiency of deficit-irrigated maize in a 

semi-arid region of Ethiopia. African Journal of 
Food, Agriculture, Nutrition and Development, 

9(8). https://doi.org/10.4314/ajfand.v9i8.48403 

Barakat, M. A., Osman, A. S., Semida, W. M., & 
Gyushi, M. A. (2019b). Integrated Use of 

Potassium and Soil Mulching on Growth and 

Productivity of Garlic (Allium sativum L.) under 

Deficit Irrigation. International Letters of 
Natural Sciences, 76, 1–12. 

https://doi.org/10.18052/www.scipress.com/ilns.

76.1 
Belay, S. A., Assefa, T. T., Vara Prasad, P. V., 

Schmitter, P., Worqlul, A. W., Steenhuis, T. S., 

Reyes, M. R., & Tilahun, S. A. (2020). The 
response of water and nutrient dynamics and of 

crop yield to conservation agriculture in the 

Ethiopian highlands. Sustainability 

(Switzerland), 12(15), 1–15. 

https://doi.org/10.3390/su12155989 
Belay, S. A., Schmitter, P., Worqlul, A. W., & Steenhuis, 

T. S. (2019). Conservation Agriculture Saves 

Irrigation Water in the Dry Monsoon Phase in 
the Ethiopian Highlands. Conservation 

Agriculture Saves Irrigation Water in the Dry 

Monsoon Phase in the Ethiopian Highlands, 10 

October, 1–16. 
Cai, X. M., & Rosegrant, M. W. (2009). World water 

productivity: current situation and future options. 

Water Productivity in Agriculture: Limits and 
Opportunities for Improvement, 163–178. 

https://doi.org/10.1079/9780851996691.0163 

Capra, A., & Consoli, S. (2015). Deficit Irrigation: 

Theory and practice (Issue April). 
Chai, Q., Gan, Y., Zhao, C., Xu, H. L., Waskom, R. M., 

Niu, Y., & Siddique, K. H. M. (2016). Regulated 

deficit irrigation for crop production under 
drought stress. A review. Agronomy for 

Sustainable Development, 36(1), 1–21. 

https://doi.org/10.1007/s13593-015-0338-6 
Dirirsa, G., Woldemichael, A., & Hordofa, T. (2017). 

The effect of deficit irrigation at different growth 

stages on onion (Allium Cepa L.) production and 

water productivity at Melkassa, Central Rift 
Valley, Ethiopia. Academic Research Journal of 

Agricultural Science and Research, 

5(September), 358–365. 
https://doi.org/10.14662/ARJASR2017.042 

FAO. (2015). Mulching in organic agriculture, The 

Philippines. 1–3. 
Gebreigziabher, E. T. (2020). Effect of Deficit Irrigation 

on Yield and Water Use Efficiency of Maize in 

Selekleka District, Ethiopia. Journal of Nepal 

Agricultural Research Council,  
Geerts, S., & Raes, D. (2009). Deficit irrigation as an on-

farm strategy to maximize crop water 

productivity in dry areas. inAgricultural Water 
Management (Vol. 96, Issue 9, pp. 1275–1284). 

https://doi.org/10.1016/j.agwat.2009.04.009 

Giordano, M., Namara, R., & Bassini, E. (n.d.). The 

impacts of irrigation : A review of published 
evidence (pp. 1–46). 

Goel, L. L., Shankar, V., & Sharma, R. K. (2019). 

Investigations into the effectiveness of wheat 
and rice straw mulches on moisture retention in 

potato crops (Solanum tuberosum L.). 

International Journal of Recycling of Organic 
Waste in Agriculture, 8, 345–356. 

https://doi.org/10.1007/s40093-019-00307-6 



Int.J.Curr.Res.Aca.Rev.2022; 10(02): 101-113 

  
 

112 

Govindappa, M., Pallavi, & Seenappa, C. (2015). 

Importance of mulching as a soil and water 
conservative practice in fruit and vegetable 

production-review. International Journal of 

Agriculture Innovations and Research, 3(4), 
1014–1017. 

Guan., Y., Chu, C., Shao, C., Ju, M., Dai, E., Chagas, C. 

da S., Pinheiro, H. S. K., Carvalho Junior, W. de, 

Anjos, L. H. C. dos, Pereira, N. R., Bhering, S. 
B., Pabum, D. M., Uthbah, Z., Sudiana, E., Yani, 

E., Garut, K., Barat, J., Suryaningtyas, I. S. D. 

T., Dengan, B., … Zhang, Z. (2016). No 

主観的健康感を中心とした在宅高齢者にお

ける健康関連指標に関する共分散構造分析T

itle. Media Konservasi, 2(1), 11–40. 

http://dx.doi.org/10.1016/j.ecoenv.2017.03.002%

0Ahttp://www.forda-
mof.org/files/Sistem_Agroforestri_di_Kawasan_

Karst_Kabupaten_Gunungkudul_Untuk_Pengelo

laan_Telaga_Sebagai_Sumber_Air_Berkelanjuta

n.pdf%0Ahttps://extension.msstate.edu/sites/defa
ult/files/pu 

Haapala, T., Palonen, P., Korpela, A., & Ahokas, J. 

(2014). Feasibility of paper mulches in crop 
production: A review. Agricultural and Food 

Science, 23(1), 60–79. 

https://doi.org/10.23986/afsci.8542 
Igbadun, H. E., Ramalan, A. A., & Oiganji, E. (2012). 

Effects of regulated deficit irrigation and mulch 

on yield, water use, and crop water productivity 

of onions in Samaru, Nigeria. Agricultural Water 
Management, 109, 162–169. 

https://doi.org/10.1016/j.agwat.2012.03.006 

Ingman, M., Santelmann, M. V., & Tilt, B. (2015). 
Agricultural water conservation in china: plastic 

mulch and traditional irrigation. Ecosystem 

Health and Sustainability, 1(4), 1–11. 
https://doi.org/10.1890/EHS14-0018.1 

Inusah, B. I., Y., Wiredu, A. N., Yirzagla, J., Mawunya, 

M., & Haruna, M. (2013). Effects of different 

mulches on the yield and productivity of drip-
irrigated onions under tropical conditions. 

1(May 2014), 133–140. 

Jia, Q., Sun, L., Ali, S., Liu, D., Zhang, Y., Ren, X., 
Zhang, P., & Jia, Z. (2017). Deficit irrigation and 

planting patterns strategies to improve maize 

yield and water productivity at different plant 

densities in semi-arid regions. Scientific Reports, 
7(1), 1–13. https://doi.org/10.1038/s41598-017-

14133-1 

Kadayifci, A., Tuylu, G. I., Ucar, Y., & Cakmak, B. 
(2005). Crop water using onion (Allium cepa L.) 

in Turkey. Agricultural Water Management, 

72(1), 59–68. 
https://doi.org/10.1016/j.agwat.2004.08.002 

Kader, M. A., Singha, A., Begum, M. A., Jewel, A., 

Khan, F. H., & Khan, N. I. (2019). Mulching as 
a water-saving technique in dryland agriculture: 

a review article. Bulletin of the National 

Research Centre, 43(1). 

https://doi.org/10.1186/s42269-019-0186-7 
Khan, A. G., Anwar-ul-Hassan, Iqbal, M., & Ullah, E. 

(2015). Assessing the performance of different 

irrigation techniques to enhance the water use 
efficiency and yield of maize under deficit water 

supply. Soil and Environment, 34(2), 166–179. 

Khan, T. H. (2014). Water scarcity and its impact on 

agriculture. 
Kumar, M. D., Singh, O. P., Samad, M., Turral, H., & 

Purohit, C. (2003). Water Productivity Of 

Irrigated Agriculture in India: Potential Areas 
for Improvement. 121–140. 

Li, M., Xu, Y., Fu, Q., Singh, V. P., Liu, D., & Li, T. 

(2020). Efficient irrigation water allocation and 
its impact on agricultural sustainability and 

water scarcity are under uncertainty. 

586(March). 

https://doi.org/10.1016/j.jhydrol.2020.124888 
Li, Qiang, Li, H., Zhang, L., Zhang, S., & Chen, Y. 

(2018). Field Crops Research Mulching 

improves yield and water-use efficiency of potato 
cropping in China: A meta-analysis. 

221(February), 50–60. 

https://doi.org/10.1016/j.fcr.2018.02.017 
Mebrahtu, Y., & Mehamed, A. (2019). Effects of 

Different Types of Mulching and Furrow 

Irrigation Methods on Maize (Zea mays L.) 

Yield and Water Productivity in Raya Valley, 
Northern Ethiopia. Journal of Biology, 

Agriculture and Healthcare, 9(20), 6–13. 

https://doi.org/10.7176/jbah/9-20-02 
Mubarak, I, & Hamdan, A. (2018). dry Mediterranean 

region. 32(October 2017), 495–501. 

https://doi.org/10.13128/ahs-21934 

Mubarak, Ibrahim, & Hamdan, A. (2018). Onion crop 
response to regulated deficit irrigation under 

mulching in the dry Mediterranean region. 

Journal of Horticultural Research, 26(1), 87–94. 
https://doi.org/10.2478/johr-2018-0010 

Page, K. L., Dang, Y. P., & Dalal, R. C. (2020). The 

Ability of Conservation Agriculture to Conserve 
Soil Organic Carbon and the Subsequent Impact 

on Soil Physical, Chemical, and Biological 

Properties and Yield. Frontiers in Sustainable 



Int.J.Curr.Res.Aca.Rev.2022; 10(02): 101-113 

  
 

113 

Food Systems, 4(March), 1–17. 

https://doi.org/10.3389/fsufs.2020.00031 
Ram, V., Swami, S., Gurjar, G. N., Ram, V., & Swami, 

S. (2019). Effects of organic mulches and 

planting data on soil chemo-biological 
properties and economics of rice-potato system 

in Meghalaya: A review. 7(April), 779–783. 

RAY, M., & BISWASI, A. S. (2016). Impact of 

Mulching on Crop Production: A Review. 9(14), 
757–767. 

Singh, G. S. and C. B. (2018). Residue mulch and 

irrigation effects on onion productivity in a 
subtropical environment. 6(4), 701–711. 

Smith, M., Kivumbi, D., & Division, W. D. (2002). Use 

of the FAO CROPWAT model in deficit 

irrigation studies. Water, 17–27. 
Tewodros Assefa 1, *, Manoj Jha 2, Manuel Reyes 3, S. 

T. 1 and A. W. 4 1. (2019). Experimental 

Evaluation of Conservation Agriculture with 
Drip Irrigation for Water Productivity in. Water, 

11(530), 1–13. 

https://doi.org/10.3390/w11030530 
United Nations. (2019). World Population Prospects 

2019: Data Booklet [PDF]. Date of access: 12 

December 2019, retrieved from: 
https://population.un.org/wpp/Publications/Files/

WPP2019_DataBooklet.pdf. Department of 

Economic and Social Affairs Population 

Division, 1–25. 
https://population.un.org/wpp/Publications/Files/

WPP2019_DataBooklet.pdf 

Verdegaal, P. S., Advisor, U. F., & County, S. J. (2004). 
Regulated Deficit Irrigation Management for 

Winegrapes. 

Wen, Y., Shang, S., & Yang, J. (2017). Optimization of 

irrigation scheduling for spring wheat with 
mulching and limited irrigation water in an arid 

climate. Agricultural Water Management, 192. 

https://doi.org/10.1016/j.agwat.2017.06.023 
 

 

  

How to cite this article:  

 
Belachew Muche, Demsew Bekele and Minybel Fentahun. 2022. Review on Innovative Irrigation Water-Saving 

Strategies to Improve Water and Yield Productivity of Onions. Int.J.Curr.Res.Aca.Rev. 10(02), 101-113.  

doi: https://doi.org/10.20546/ijcrar.2022.1002.011   
 

 

https://doi.org/10.20546/ijcrar.2022.1002.011

