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Abstract— The objective of the research was to develop an 

irrigation scheduling model on different fields and with 

different field conditions. The study is to evaluate Effience of 

water usage, Crop productivity and effect on soil, using 

different amount of irrigation water and different drip 

irrigation (surface drip irrigation and subsurface drip 

irrigation). The system applies measure quantity of water 

slowly and directly above and below the soil surface through 

emitters. or applicators places along a water delivery line near 

the plant .As compared to surface water , greater proportion 

of additional irrigation water comes from ground water. 

Three experiments were conducted to evaluate the models. 

The first one water using efficacy and increase in yield. Two 

and three experiments is to save water, to create green 

environment and to increase oxygen levels in surroundings.  
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I. INTRODUCTION 

Irrigation may be defined as the process of supplying water 

to land by artificial means for the purpose of cultivation. 

Ordinarily water is supplied to land by nature through rain but 

generally it is not enough for the proper growth of plants. As 

such as the basic objective of irrigation is to supplement the 

natural supply of water to land so as to obtain the an optimum 

yield from the crop grown on the land. In order to achieve this 

objective of irrigation, an irrigation system is required to 

developed, which involves planning, designing, construction, 

operation and maintenance of various irrigation works viz, a 

source of water supply, a distribution system for carrying 

water from the source to the agricultural land and its 

application on the land, and various other associated works. 

The factors which necessitate irrigation are: 

 Inadequate rainfall 

 Decrease of underground water. 

 Water wastage for daily needs. 

1) (Solomon, 1993): Drip irrigation system consists of 

drippers, which are either buried or placed on the soil 

surface for discharging water at a controlled rate. All 

micro irrigation systems have the potential to be very 

efficient in irrigation water conveyance, control and 

application. An irrigation system should apply water 

uniformly so that each part of the irrigated area receives 

same amount of water. Insufficient water leads to high 

soil moisture tension, plant stress and reduced crop 

yields. Excess water may also reduce crop yields below 

potential levels due to leaching of applied nutrients, 

increased disease incidence or failure to stimulate growth 

of the commercially valuable parts of the plant  

2) (Smith et, 2012): Irrigation scheduling is the application 

of water to crops in the proper amount and at the proper 

time, resulting in maximum crop yields and minimum 

leaching of water and nutrients to the groundwater. 

Irrigation scheduling can be accomplished using a water-

balance accounting method, by monitoring soil moisture 

deficit, or by monitoring plant-water potential (stress). 

The irrigation-decision support tool developed by the 

United Nations Food and Agriculture Organization 

(FAO) to estimate crop water requirements and to 

schedule irrigation has been used for deficit irrigation 

studies in Turkey, Morocco, and Pakistan  

3) (Burt and Styles, 1994): .Application of uniform and 

sufficient water to seed for good crop establishment is 

one of the most challenging issues of SDI. Establishment 

of crop in SDI relies on unsaturated water movement 

from the buried source to seed. The process is therefore 

affected by distance from water source to seed, 

evaporative demand and hydraulic conductivity, which is 

dependent on soil texture, structure and antecedent water 

content. One of the most commonly discussed aspects of 

SDI system is installation depth of drip lateral. 

Determining the appropriate depth of installation of drip 

laterals requires consideration of soil structure, texture 

and crop’s root development pattern that hinders in 

providing general recommendations for installation 

depths of SDI systems 

4) (Pereira , 2012):  Mismanagement of water use in the 

agricultural sector and an increasingly Westernized and 

consumerism-based shift in lifestyle are mostly to blame 

for Saudi Arabia's water-starved status, as precious 

groundwater sources have been injudiciously used over 

many years to the point of depletion. Achieving greater 

irrigation water use efficiency (IWUE) is a primary 

challenge and it includes the employment of techniques 

and practices that deliver irrigation water to the crops 

more accurately. In this context, a combination of deficit 

irrigation (DI), surface drip irrigation (SDI) and 

subsurface drip irrigation (SSDI) may play an important 

role in increasing IWUE. DI is a water conservation 

technique that exposes crops to a particular level of water 

stress during a certain developmental phase or 

throughout the entire growing season without a 

significant reduction in yield  

5) (Patane , 2011):  Studied the effect of DI on water saving 

and onion yield. They demonstrated that applying 80% 

and 60% of crop water requirements bring about yield 

reductions of 14% and 38%, and saved 18% and 33% of 

irrigation water compared to full irrigation within 2 

years, respectively.  

6) (Zhang, 2003; Kumar , (2007): The risk of DI is low 

because the response curve of crop yield to water supply 

often has a wide plateau, and a considerable amount of 

water can be saved without a significant yield reduction 

compared with full irrigation.  

7) (Camp, 1998; Lamm , 1995; Ayars , 2015) Cui , (2008): 

The use of pressurized irrigation system applying water 
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through an emitter on soil surface (SDI) or below the soil 

surface (SSDI) at a small operational pressure and 

minimizing soil evaporation has been popular for saving 

water and improving IWUE. 

8) (Panigrahi and Sahu, 2013): India is the top most banana 

producing country in the world. However, the average 

productivity of banana in India (33.8 t ha−1) is lower 

compared with the productivity of the crop in other 

countries like Ecuador, Philippines and Costa Rica (50–

60 t ha−1). Water scarcity in critical period of the crop is 

one of the major factors responsible for low yield. In 

eastern India, the indiscriminate use of groundwater 

through surface irrigation makes the water scarcity 

situation more severe.  

9) (Zang and Xinget , 2015): Nitrogen (N) fertilizer as basal 

fertilizer or only topdressing at one stage in vegetable 

production causes uncoordinated N supply, so 

appropriate nitrogen management is a key measure in 

improving vegetable yield, quality and nitrogen use 

efficiency. Fertigation is a precise irrigation and 

fertilization method. Compared with conventional 

irrigation and fertilization, drip fertigation raises the 

tomato yield by 24.8%, and enhances soluble solid, Vc 

and soluble solid acid ratio by 9.6, 25.2 and 31.2%, 

respectively And in comparison with furrow irrigation 

and fertilization, drip fertigation increases the tomato 

yield and fruit Vc by 46.9 and 61.8%, respectively  

10) (Panigrahi, 2010): Water availability is one of the major 

constraints in crop production. 

The advent of drip-irrigation (DI) is a significant 

technological improvement in irrigation system which 

helps in combating water scarcity in agriculture  

11) (Nallani and Hency, 2015): Due to higher financial return 

under the system, DI is widely used in horticultural 

crops. In present days, automation of irrigation system 

has been proposed as a water saving technique in crop 

production  

12) (Ritchie and Johnson, 1990): The other step in 

developing rational agricultural water use is the 

determination of water loss processes in agriculture. Soil 

evaporation (E) in farmlands is a common form of water 

loss. The accurate estimation of evapotranspiration (ET) 

and its partitioning into transpiration (T) and E constitute 

a fundamental requirement, especially when crops are 

grown under less than full land-cover conditions  

13) (Burgess, 1992; Kigalu, 1997): Due to diminishing 

rainfall and water availability for irrigation, 

plansweremade to initiate field trials on drip irrigation. 

Briefly, the irrigation system consists of underground 

PVC main supply pipe (1110/6 mm diameter) from 

Lihogosa dam to the filter control house, subsurface main 

lines class 6 and 10 (1 = 75–110 mm) and sub-main pipes 

class 5 and 6 (1 = 50 mm) that are connected 

perpendicular to the main lines and across the entire 

width of the experiment andfromwhich emanate the drip 

laterals (RAM1 17 L) with in-line drippers delivering 2.3 

or 3.5 l h_1, spaced at 0.6 and 0.75 m along the laterals 

at inter-row spacing of 1.2 (see below; for the first four 

drip treatments, I1–I4, with laterals irrigating a single 

row) and 2.4 m (for treatments I5 and I6 for double row 

irrigation of tea), respectively. The irrigation treatments 

were chosen to represent a realistic range of (four) water 

depletion levels to enable development of yield response 

functions to water application, and including limited 

(two) comparisons between lateral drip lines serving one 

(labelled: I1–I4) row or two (I5 and I6) rows of tea 

bushes. Irrigation scheduling and calculation of the daily 

and cumulative potential soil water deficit  

14) (ASAE Std., 1999): Subsurface drip irrigation (SDI) is 

the most advanced method of irrigation, which enables 

the application of the small amounts of water to the soil 

through the drippers placed below the soil surface with 

discharge rates generally in the same range as surface 

drip irrigation  

15) (Malash, 2008): Drip irrigation is considered the most 

effective and reliable irrigation method for saline water 

applications, due to high irrigation effective and good 

controllability. Under drip irrigation, the soil moisture 

distribution is not in accord with the salt distribution, 

while being beneficial to root growth. 

II. PMETHODES OF IRRIGATION 

Irrigation methods are commonly designated according to the 

manner in which water is applied to the land to be irrigated. 

A. Surface Irrigation Methods 

The water is applied by spreading in it sheets or small streams 

on the land to be irrigated. These methods are adopted for 

perennial irrigation system. 

B. Sub-Surface Irrigation Methods 

The water is applied below the ground surface so that it is 

supplied directly to the root zone of the plants. The main 

advantages of these methods are that the evaporation losses 

are considerably reduced and the hindrance caused to 

cultivation by the presence of borders, pipes and field 

channels in the other methods of irrigation is eliminated. 

C. Need of Drip Irrigation 

Drip irrigation can help you use water efficiently. A well-

designed drip irrigation system loses practically no water to 

runoff, deep percolation, or evaporation. Drip irrigation 

reduces water contact with crop leaves, stems, and fruit. Thus 

conditions may be less favorable for the onset of diseases. 

Irrigation scheduling can be managed precisely to meet crop 

demands, holding the promise of increased yield and quality. 

Growers and irrigation professionals often refer to 

"subsurface drip irrigation, "or SDI. When a drip tape or tube 

is buried below the soil surface, it is less vulnerable to damage 

during cultivation or weeding. With SDI, water use efficiency 

is maximized because there is even less evaporation or runoff. 

Agricultural chemicals can be applied more efficiently with 

drip irrigation. Since only the crop root zone is irrigated, 

nitrogen already in the soil is less subject to leaching losses, 

and applied fertilizer N can be used more efficiently. In the 

case of insecticides, less product might be needed. 

1) Drip Irrigation system and Components 

In drip irrigation, water is applied in the form of drops directly 

near the base of the plant. Water is conveyed through a system 

of flexible pipelines, operating at low pressure, and is applied 

to the plants through drip nozzles.  This technique is also 

known as ‘feeding bottle’ technique where by the soil is 
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maintained in the most congenital form by keeping the soil-

water-air proportions in the optimum range.  

Drip irrigation limits the water supplied for 

consumptive use of the plant by maintaining minimum soil 

moisture, equal to the field capacity, thereby maximizing the 

saving. The system permits the fine control on the application 

of moisture and nutrients at stated frequencies. 

III. THE MAIN COMPONENTS OF A DRIP IRRIGATION SYSTEM  

1) Water Source 

2) Pumping System 

3) Distribution System 

4) Drip Lateral 

5) Injectors 

6) Filtration System 

A. Water Source 

Common water sources for drip irrigation are surface water 

(pond and river), groundwater, and potable water (from 

municipality, Countyorutility Company). Use the water 

source that will provide the largest amount of water of 

greatest quality and lowest cost. Potable water is of high, 

constant quality, but is by far the most expensive. 

 

 

B. Pumping System 

The role of the pumping system is to move water from the 

water source to the field through the distribution system. 

Pumping systems may be classified as electric powered 

systems, gas/diesel powered systems, and gravity systems. 

Gas/diesel pumps offer the greatest versatility in isolated 

fields. 

 

C. Distribution System 

The role of the distribution system is to convey the water from 

the source to the field. Distribution systems may be above 

ground (easily movable) or underground (less likely to be 

damaged).Pipes are most commonly made of PVC or 

polyethylene plastics. Aluminum pipes are also available, but 

are more difficult to customize, cut, and repair. The size and 

shape of the distribution system may vary widely from field 

to field and from farm to farm. 

 

D. Drip Lateral 

The drip-irrigation system delivers water to each plant 

through a thin polyethylene tape (or tube) with regularly 

spaced small holes (called emitters). Selection of drip tape 

should be based on emitter spacing and flow rate. The risk of 

emitter clogging is generally higher with the lower-flow drip 

lateral. In the field, drip-irrigation lateral should be installed 

with emitters upward (looking up) to prevent clogging from 

sediment deposits settling in the emitters between irrigation 

events. Drip lateral are widely available from several 

manufacturers. 

 

http://4.bp.blogspot.com/-4SauPg91BIc/TnLfrWXqk4I/AAAAAAAAASs/4iXM95s11JM/s1600/119.jpg
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E. Injectors 

Injectors allow the introduction of fertilizer, chemicals and 

maintenance products into the irrigation system. The most 

common injectors used with small drip-irrigation systems are 

the Venturi (or Mazzei) injector and the Dosatron. Because 

Venturi injectors involve no moving parts and are less 

expensive, they are commonly used on small farms. The 

injector is typically located as close as possible to the 

irrigation zone, but before the filter. 

 

F. Filtration System 

Because drip-irrigation water must pass through the emitters, 

the size of the particles in the water must be smaller than the 

size of the emitter to prevent clogging. Nearly all 

manufacturers of drip-irrigation equipment recommend that 

filters be used. The filtration system removes "large" solid 

particles in suspension in the water. Different types of filters 

are used based on the type of particles in the water. Media 

filters (often containing angular sand) are used with surface 

water when large amounts of organic matter (live or dead) 

need to be filtered out. Screen filters or disk filters may be 

used with groundwater. A 200-mesh screen or equivalent is 

considered adequate for drip irrigation. When the water 

contains sand, a sand separator should be used. Rapid 

clogging may occur when no filter or the incorrect type of 

filter is used. A filter needs to be cleaned when the difference 

in pressure across the R filter (measured before and after the 

filter) is greater than 5 - 8 psi. A drip-irrigation system should 

never be operated without a filter even if the filter requires 

clogged drip-tape emitters, often resulting in poor uniformity 

and sometimes in crop loss. The filter should be cleaned as 

often as needed. Efforts should be made to understand the 

cause of the rapid clogging, and remediation for the problem 

should bdeveloped. The presence of the filter after the point 

of fertilizer injection means totally soluble fertilizers must be 

used. Otherwise fertilizer particles may contribute to filter 

clogging. 

 

The whole field is divided into suitable plots. A secondary 

line is provided for each such plot, and a number of trickle 

lines are connected to each secondary line. A discharge 

regulator is provided at the beginning of each secondary line, 

and its capacity is fixed in accordance with the size and the 

number of nozzles used. The automatic valve at the head is 

so adjusted to deliver the desired quantity of water and the 

irrigation terminates automatically after this amount is 

discharged. 

1) Field Experiments 

 
In this Irrigation field experiment, The main aim is increase 

water using efficacy, Increase crop productivity and to cover 

huge area within availability of water under different filed 

and soil conditions.  

 

 
This experiment (2.8.1 & 2.8.2) in open area of 

House and College. The main aim to save water, to create 

green environment and to increase oxygen levels in the 

surroundings. 
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IV. SYSTEM MAINTENANCE 

The goal of drip-irrigation maintenance is to preserve the high 

uniformity of water application allowed by drip irrigation. A 

successful program of maintenance for a drip-irrigation 

system is based on the prevention-is-the-best-medicine 

approach. It is easier to prevent a drip tape from clogging than 

to "unclog" it or replace it. 

A. Water Sampling 

An essential part of drip-irrigation management is 

determining water quality through water testing. Water 

testing will help determine water chemical composition, pH, 

and hardness. These parameters have direct implications on 

chlorination, acidification and filtration needs for irrigation 

water. 

 

V. ADVANTAGES  

A. Reduced Water Use 

Because drip irrigation brings the water to the plant root zone 

and does not wet the entire field, drip irrigation typically 

requires half to a quarter of the volume of water required by 

comparable overhead-irrigation systems. 

B. Joint Management of Irrigation and Fertilization 

Drip irrigation can improve the efficiency of both water and 

fertilizer. Precise application of nutrients is possible using 

drip irrigation. Hence, fertilizer costs and soluble nutrient 

losses may be reduced with drip irrigation. Nutrient 

applications may also be better timed to meet plant needs. 

C. Reduced pest problems 

Weed and disease problems may be reduced because drip 

irrigation does not wet the row middles or the foliage of the 

crops as does overhead irrigation. 

D. Simplicity 

Polyvinyl chloride (pvc) and polyethylene parts are widely 

available in several diameters and are easy to assemble. Many 

customized, easy-to-install connectors, endcaps, and couplers 

are available in different diameters. Cutting and gluing allows 

for timely repairs. 

E. Low Pumping Needs 

Drip systems require low operating pressure (20-25 psi at 

field entrance, 10-12 psi at the drip tape) compared to 

overhead systems (50-80 psi). Many existing small pumps 

and wells may be used to adequately irrigate small acreage 

using drip systems. 

F. Automation 

Drip-irrigation application may be simply managed and 

programmed with an AC- or battery-powered controller, 

thereby reducing labor cost. 

G. Adaptation 

Drip systems are adaptable to oddly shaped fields or those 

with uneven topography or soil texture, thereby eliminating 

the underutilized or non-cropped corners and maximizing the 

use of available land. 

H. Production advantages 

Combined with raised beds, polyethylene mulch, and 

transplants, drip irrigation enhances earliness and crop 

uniformity. Using polyethylene mulch also increases the 

cleanliness of harvested products and reduces the risk of 

contamination with soil-born pathogens. Reflective mulches 

further help reduce the incidence of viral diseases by affecting 

insect vectors, such as thrips, whiteflies or aphids. 

VI. DISADVANTAGES 

A. Drip Irrigation Requires an Economic Investment 

Drip-irrigation systems typically cost $500 - $1,200 or more 

per acre (Table 1). Part of the cost is a capital investment 

useful for several years, and another part is due to the annual 

cost of disposable parts. Growers new to drip irrigation 

should start with a relatively simple system on a small 

acreage before moving to a larger system. 

B. Drip Irrigation Requires Maintenance and High-Quality 

Water 

Once emitters are clogged or the tape is damaged, the tape 

must be replaced. Water dripping from an emitter and the 

subsequent wetting pattern are hard to see, which makes it 

difficult to know if the system is working properly. Proper 

management of drip irrigation requires a learning period. 

C. Water-Application Pattern Must Match Planting Pattern 

If emitter spacing (too far apart) does not match the planting 

pattern, root development may be restricted and/or plants may 

die. 

D. Safety 

Drip tubing may be lifted by wind or may be displaced by 

animals unless the drip tape is covered with mulch, fastened 

with wire anchor pins,or lightly covered with soil. 

E. Leak Repair 

Drip lines can be easily cut or damaged by other farming 

operations, such as tilling, transplanting, or manual weeding 

with a hoe. Damage to drip tape caused by insects, rodents or 

birds may create large leaks that also require repair. 

F. Drip-Tape Disposal Causes Extra Cleanup Costs After 

Harvest 

Planning is needed for drip-tapedisposal, recycling or reuse. 

http://2.bp.blogspot.com/-6SzLe6BHF6U/TnLia-0SuSI/AAAAAAAAATc/X47LeC9b0ZA/s1600/131.jpg
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VII. CONCLUSIONS 

Drip irrigation is a latest Surface and sub-surface methods of 

irrigating water with higher water demands in arid region. 

When properly designed, installed and managed, drip 

irrigation may help achieve water conservation by reducing 

evaporation and deep drainage when compared to other types 

of irrigation such as flood or overhead sprinklers since water 

can be more precisely applied to the plant roots to increase 

yield. In addition, drip can eliminate many diseases that are 

spread through water contact with the foliage. It also results 

reduced energy costs. 
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