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Abstract

Irrigation water management is very necessary not only to promote the implementation of irrigation
scheduling methods, but concurrently to improve system design and performance and to enhance
farmers' skills.

Improved use of irrigation water for agricultural, which is crucial in periods of scarcity, has led to a
method for determining its distribution, in terms of date and volume, according to the water needs of
plants. Maximize the cultivated area during periods of the low environmental demand for
evapotranspiration (ET), and / or the period when precipitation is more likely to occur, which may have
beneficial effects on water productivity (WP). This can be obtained by the changing of the planting
dates in the field, or considering the protected cultivation strategies that would agree to control climate
variables and reduce the crop evapotranspiration (ETc).
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Introduction

The water used by crops in semiarid areas is only a relative to a small percentage from the
available water. The competing uses for water (domestic, industrial, and environmental) and
increasing demand for food, due to the rapidly growing world population require an urgent
improvement of productivity per the unit of water used in the field of agriculture (FAO,
2002). This can be accomplished by both advancing the understanding of the physiology and
molecular basis of plant WP and implementing current knowledge to improve WP in
agricultural productions. Therefore, farmers often have to manage irrigation under moderate
or severe water shortage.

The allocation of the limited water supply is fundamental to irrigation management
decisions, the main issues for irrigation water management are: 1- the amount of water
needed to meet the demand for crops, 2- when irrigation is needed, and 3- how to supply
water to the crop (i.e. choosing the irrigation method). Also, the objective has been
comprehensively studied in the classic experiments which aiming to the define yield
response curves for increased water applied. A great deal of data is available on the water
requirements of the major field vegetable crops, (Allen et al., 1998; Tognoni et al., 2002).
The Egyptian Government plays an important role to farmers to be achievements in water
conservation. There are many steps might be taken to adjust to climate change, but more
must be done to ensure a sustainable future for irrigated agriculture, especially in the new
reclaimed lands where the water is more expensive due to well construction and pumping
and soil is poor relative ti its water characteristics. Mostly cultivated lands in Egypt is
irrigated one, where water is not used as efficiently as it could be.

In the semi-arid regions, for example, soil salinity must be controlled by the soil filtration,
and the amount of water required to washing the soil salts down the root zone must be taken
into consideration for sustainable irrigated agriculture (Jensen, 2007). Moreover, the efficient
use of water in the agricultural field is a complex topic that includes a wide range of the
disciplines, including the plant physiology; agronomy, and engineering. In this subject,
efficiency is meaning of the transpiration efficiency for the physiologists; the irrigation
efficiency for agronomists, and the water use efficiency for engineers, (Hsiao et al., 2007).
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Water productivity:

As agriculture seeks to increase crop yields while relying
on a gradually diminishing vital resource, the need for
increased water productivity (WP) becomes the
progressively more important. The little success to date has
been achieved with genetic methods to modify complex
traits such as transpiration efficiency. Targeted agricultural
practices such as crop / variety selection suitable for a
given environment as well as planting and harvest times,
adequate plant nutrition, soil management and weed control
can contribute significantly to improving WP (Robert et al.,
1996). White phosphorous can be improved by enhancing
soil properties by modifications that should be made.

Soil conditioners

There many types of the soil amendments natural
(Farmyard manure, compost and factories residues) and/or
synthetic (polymers, ratings, glue, manufactured papers
residues) could help in increasing soil ability to retain more
water and keep it from ways of losses, (Ebtisam Et al.,
2015). Mostly any improvement of the soil hydro-physical
properties was associated with improving in soil water
retain ability through improvement of aggregates formation
and increase fine particles in soil especially in active root
zone (Abd El-Hady, 2005, Ebtisam and Abd El-Hady,
2015a;b, Mansour 2015, Mansour et al., 2015 a, b, c;
Mansour et al. 20164, b, c); Mansour 2006; 2012; Mansour
and Goyal 2015, Goyal and Mansour 2015; El-Hagarey et
al. 2015; Mansour et al 2019 a,b; Mansour et al 2015 a,d;
Mansour et al 2016a,c, and Tayel et al, 2016, 2018).

Other criteria for improving the water productivity (WP)
may include the control of physiological processes
affecting plant transpiration and vyield. In this regard, our
understanding of ABA perception and signaling
mechanism has been greatly advanced. This potentially
opens up new avenues for developing commercial products
that modify / control ABA's action to improve plant WP,
(Weineret al., 2010). Over the years, crop WP has
increased mostly because of higher harvest index and
improved efficiency of irrigation methods rather than
increased biomass production per unit of the water used
(Passioura, 2006).

Another method used to improve WP is mulching where
the benefit in the production of vegetable crops is well
established.

The plastic mulches are used to increasing the soil
temperature, the control weeds, and thus improve crop
yields. The plastic sheeting reduces the nutrient leaching
and stabilizes of the soil moisture (Zajicek and Heilman,
1991), which in turn may enhance fast and uniform of the
soil coverage of crops and increase yields. The light
reflected from the surface of the plastic wrap can improve
the growth of tomatoes plants (Decoteau et al., 1989).
Although plastic mulching may require labor and
specialized equipment for fertilization and water
management, drip irrigation and fertilization (fertigation)
systems may increase the yield of covered vegetable crops.
Partial fulfillment of topsoil requirements is called
incomplete irrigation and is an important tool for increasing
white phosphorous. Deficient irrigation implies a gradual
increase in the water stress of crops, which is obtained
through regular reduction of the amount of water used
(Fereres and Soriano, 2007). This practice is based on the
prior knowledge of the crop responses to water deficit and
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is increasingly used in fruit crops (Evansand Sadler, 2008).
The pecific technologies have been developed that cause
partial water shortages in recent years. This includes
regulated hypo irrigation and controlled alternative partial
irrigation or partial drying of the root zone, which have
been suggested to improve white phosphorus and fruit
crops, (Kang and Zhang, 2004) who reported that excessive
irrigation (> 120 % from ET) resulted in lower WP due to
deep percolation and leaching, whereas N distribution with
fertigation proved to increase WP.

Regarding the vegetable crops, in general the vyield
decreases significantly in the absence of sufficient water to
completely replenish the ETc. In addition, the negative
impacts of limited irrigation water on the quality of
vegetable crops further contribute to a significant decrease
in marketable vyields. For crops with high marginal
productivity of water used, such as maize (Zea mays), 70%
of the maximum vyield is obtained through seasonal water
supplies equivalent to 45% of full ETc requirements, while
for crops with lower marginal productivity of water
(tomatoes) And snap bean) the same yield value is obtained
with irrigation volumes between 70 and 90% of complete
ETc.

Water deficit:

The deficient irrigation strategies require careful
assessment of the growth stage stress tolerance of vegetable
crops, (Upchurch et al., 2005) and the optimal water
management has been supported by the advanced irrigation
systems; That is, is able to quickly cope with the water
requirements of crops in the sensitive phenological stages
(Evans and Sadler, 2008). However, in semi-arid
environments, meeting leaching requirements greatly limits
the applicability of deficient irrigation criteria and reduces
white phosphorous in irrigated vegetable production.
Adopting methods to control the level of water stress for
plants (using soil tensiometers, other soil water sensors or
water balance calculations) can reduce the amount of water
applied to the crop by up to 53% (Tognoni et al., 2002).
The use of subsurface drip irrigation has evolved from
being a recent one used only in experimental fields to an
acceptable method of irrigation for both tree and vegetable
crops (Lamand Camp, 2007). Thompson and Doerge
(1995) reported that subsurface drip irrigation on lettuce,
tomatoes, and sweet corn (Z. mays) significantly increased
yields and WP in all of these crops. Subsurface drip
irrigation may increase white phosphorus in semi-arid
environment under saline conditions by increasing yield
(Avyarset al., 1999). Also, subsurface drip irrigation can
provide more stable soil water and a nutritious environment
for optimal crop growth, and is also effective for salinity
management, soil water redistribution, and agrochemical
use (Lamand Camp, 2007). Farmers who produce high-
value crops in arid and semi-arid regions have a greater
potential to benefit from adopting the drip and subsurface
drip irrigation (Wichelns, 2007).

Drip irrigation:

Mansour et al. (2015a-f), (2019a,b) and (2016a-c)
mentioned that in the drip irrigation areas, irrigation water
is distributed through the pores located above the surface of
the soil while in the subsurface drip, the wet area below the
surface is small for the total area of the land and surface
area. The rate of flow or the rate of the conduction of
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hydraulic points is a specific factor with physical soil
properties, the evaporation rate from the surface of the soil
and the size of the wet surface area of the horizontal soil
through which the infiltration occurs. The surface area of
saturated soil increases when the water application rate
increases and when the soil's ability to deliver water (which
depends on soil strength and physical properties, among
other factors).

The nature of the land is developed in the area around the
points according to the rate of water use, the water flow
rate of the drips and the soil properties in that area, the
most important of which is the hydraulic conductivity (HC)
and is influenced by the water quality and quality according
to the value and electrical conductivity(EC) (Tayel et al.
(2012a,b), (2015a-e), (2016), (2018), (2019); Mansour
(2015) and Mansour et al. (2014) Consequently, the water
of application rate is one of key factor determining the soil
water content around the emitter, Mansour et al., (2013)
and Mansour et al.,, (2014). The water uptake pattern
Mansour et al., 2015a. However, the use of water in an
inaccurate and random and without dates or the appropriate
quantities lead to a significant reduction in the value of
efficiency of the system of drip irrigation and this reflected
negatively on the final yield resulting, for example, if the
use of water at high rates and timeout of time and the
appropriate quantity this will reduce the apparent stress
Water at plants but at the same time will reduce the
efficiency of irrigation system drip and nutrient flight and
fertilizer with the ground water deep leakage and go away
from the area of root spread does not benefit the plant and
thus there is no economic feasibility of the irrigation
process, (lbrahim et al. 2018 and Mansour and
Aljughaiman 2012, 2015, Mansour and EI-Melhem 2012,
2015; Attia et al 2019 and Pibars et al. 2015, 2019).

Conclusion

Enhancement of some physical water properties such as
aggregate, soil resistance, water retention ability and other
soil water stability which plays an important role in
increasing the soil's ability to retain plant nutrients that aid
in developing vyield, vyield components, and water
productivity (WP). These adjustments are individually or
socially considered when proposing best management
practices with the goal of increasing productivity and
reducing not only hydration but also loss of plant nutrients.
Promoting the standardization of the irrigation system is
another task that we will work on.
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