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Abstract 

We studied various types of irrigation method's such as surface irrigation, 

subsurface irrigation, drip irrigation and smart irrigation. from above study we 

came to know the difference between automated irrigation system and manual 

irrigation system. we found that automated irrigation system gives higher yield 

of crops using less amount of water as compared to manual irrigation system 

in accordance to automated and manual. We studied around 16 types of main 

irrigation system, which consisted of manual as well as automated. 

 

1. BACKGROUND 

We are attempting to find an irrigation system which would require less water and 

will be economical with higher yield of the crops for which it is installed. Currently 

we are testing an irrigation system which can be called as zirpii. It is a product made 

from clay which can be installed below the ground as an irrigation system. It provides 

the optimum quantity of water required for the crop. Our study is to compare our 

system with other irrigation systems in terms of economy and optimum water usage to 

provide maximum results.  

 

2.   INTRODUCTION 

We discussed about the different types of irrigation systems ,there are several types of 

irrigation systems such as surface irrigation , sub-surface irrigation , drip irrigation , 

IOT ,smart irrigation, sensor based irrigation in combination of traditional and 

modern type of irrigation. Furrow irrigation and fertilization are coupled surface-

subsurface processes. In this process, water and solute are injected at the soil surface 

at one side of an open channel, hence generating a sharp front, that moves along a 
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furrow while water and nutrients infiltrate in the underlying soil.[20]This study 

explores the use of drip and surface irrigation decision support systems to select 

among furrow, border and drip irrigation systems for cotton, considering water saving 

and economic priorities.[9]Also in sprinkler irrigation the water distribution uniformity 

in field conditions is not always a known factor, mainly due to the many variables 

involved, especially the wind. The main objective of automatic test bench to asses 

sprinkler was to design, install and test an automatic sprinkler bench to measure the 

irrigation uniformity of solid set systems for multiple wind conditions in real time.[3] 

We have developed an Internet-of- Things (IoT) inspired custom-built water metering 

network, capable of near real-time reporting of flow discharges through GPRS and 

backend server services. [14] Solar powered irrigation technologies have developed 

significantly in the past decade assisted by the development of higher efficiency, low 

cost solar Photovoltaic panels. The technology has come so far as to be able to elapse 

diesel powered irrigation systems in terms of the payback period and reduction in 

greenhouse gasses.[13]Objective of this paper is to identify these types of irrigation 

systems and modification on them and to get best irrigation for crops. Also to know 

the capacity and investment required in Indian regions. 

 

3. LITERATURE REVIEW 

1)Author Nicholas J. Car researched on the topic “Using decision models  to enable 

better irrigation Decision Support Systems”.Author step away from explicit DSS 

design and irrigation DSS relevant data management to review the state of the art of 

formalisedsystems for modelling decisions themselves. Author does this because we 

believe that many irrigation DSS that have been built, including some by this author, 

have not leveraged good knowledge of how decisions are actually made which is 

decision theory. These have met with limited success for many reasons, one of which 

is well known- that DSS encode decision rules are narrower in scope than the criteria, 

farmers really use to make decisions, thus their advice is of limited value or perhaps 

entirely irrelevant . 

2)Author Rooholla Moradia, researched in the year of 2015on the topic “Energy use 

and economical analysis of seedy watermelon production for different irrigation 

systems inIran”.Author highlighted that about 85% of used water irrigation in 

agriculture was supplied from groundwater in Iran. Reduced irrigation system 

improved the IWEUE and energy use efficiency. Direct and renewable energies were 

higher under reduced than full irrigation system. Reduced irrigation could reduce 

water usage up to 95% than full irrigation. Reduced irrigation system leads to save the 

energy resources .Resource and energy use efficiency is one of the principal 

requirements of eco-efficient and sustainable agriculture.  

3) Author described the study about Solar powered irrigation technologies that have 

developed significantly in the past decade assisted by the development of higher 

efficiency, low cost solar Photovoltaic panels. The technology has come so far as to 
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be able to elapse diesel powered irrigation systems in terms of the payback period and 

reduction in greenhouse gasses. In the year of 2017,AuthorsSaeed Mohammed 

Wazeda, researched on the topic “Solar Driven Irrigation Systems for Remote Rural 

Farms”. 

4)Author describes the study about an automated system for indoor testing of 

irrigation sprinklers which was developed and evaluated. The system was designed to 

test single sprinklers with jet lengths up to 18 m. The tests involved use of 36 

collectors spaced at 0.5 m intervals along the jet radius. A single pressure transducer 

coupled to a manifold equipped with solenoid valves was employed to sequentially 

scan the water level in each collector. In the year of 2018,Authors Ezequiel Saretta, 

researched on the topic “Test methods for characterizing the water distribution from 

irrigation sprinklers: Design, evaluation and uncertainty analysis of an automated 

system”. 

5) The Indus basin irrigation system (IBIS) is world’s largest contiguous irrigation 

system, irrigating over 2.5 million acres and running over 90,000 km of water covers. 

It ensures water distribution to farmers through irrigation roasters. In the year of 

2016,Authors AbubakrMuhammada, researched on the topic “IoT Enabled Analysis 

of Irrigation Rosters in the Indus Basin Irrigation System”. 

6) The modern challenge for improving plant growth and reducing costs justifies the 

development of an automated irrigation system that will minimize the waste of water 

and reduce labour and monitoring overhead. Feedback-based approaches enable more 

efficient handling of resources than open-loop systems, at the expense of complexity 

and stability issues. A design is proposed for a residential environment. It is made of 

reliable parts and has a relatively low cost. In the year of 2005, Authors Marie 

France Leroux researched on the topic  “Design of an Automated Irrigation 

System”. 

7)Rice is staple crop for more than half the world’s population. The most important 

rice growing area in Italy is a portion of the Padana plain located to the east of Ticino 

rive. Rice creates a peculiar agro-ecosystem characterized by presence of water. In the 

year of 2017, Authors Daniel1eMasseroniresearched on the topic “Evaluating 

performances of the first automatic system for paddy irrigation in Europe”. 

8) In sprinkler irrigation the water distribution uniformity in field conditions is not 

always a known factor, mainly due to the many variables involved, especially the 

wind. The main objective of this study was to design, install and test an automatic 

sprinkler bench to measure the irrigation uniformity of solid set systems for multiple 

wind conditions in real time. The system developed measures the different wind 

speeds and directions while simultaneously recording the rainfall distribution 

automatically. In the year of 2018, Authors Salvatierra-Bellidoa, researched on the 

topic “Development of an automatic test bench to assess sprinkler irrigation 

uniformity in different wind conditions B.” 

9) This study explores the use of drip and surface irrigation decision support systems 

https://www.sciencedirect.com/science/article/pii/S0378377417304110#!
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to select among furrow, border and drip irrigation systems for cotton, considering 

water saving and economic priorities. Simulation of drip irrigation was performed 

with MIRRIG model for various alternatives: double and single row per lateral, 

emitter spacing of 0.5 and 0.7 m, six alternative pipe layouts and five self-

compensating and non-compensating emitters. Furrow and border irrigation 

alternatives were designed and ranked with the SADREG model, considering lasered 

and non-lasered land levelling, field lengths of 50 to 200 m and various inflow 

discharges. In the year of 2014,Authors Darouicha, researched on the topic “Drip vs. 

surface irrigation: A comparison focussing on water saving and economic returns 

using multi-criteria analysis applied to cotton Hanaa M.” 

10)Furrow irrigation and fertigation are coupled surface-subsurface processes. Water 

and solute are injected at the soil surface at one side of an open channel, hence 

generating a sharp front that moves along a furrow while water and nutrients infiltrate 

in the underlying soil. In the year of 2014,Authors GiuseppeBrunettia, researched on 

the topic “A hybrid finite volume-finite element model for the numerical analysis of 

furrow irrigation and fertigation”. 

11)Author analysed the importance of automatic system for irrigation. Italy is the 

leading rice producer in Europe, accounting for more than half of the total high-

quality production of this crop. Rice is traditionally grown in fields that remain 

flooded starting with crop establishment until close to harvest. This study aims to 

evaluate the hydraulic, control and economical performances of the first automatic 

and remote-controlled system applied for traditional rice irrigation in Europe and 

tested in Italy. In the year of 2018,Authors Daniele Masseronia, researched on the 

topic “Evaluating performances of the first automatic system for paddy irrigation in 

Europe”. 

12) The Indus Basin Irrigation System (IBIS) is the world’s largest contiguous 

irrigation system, irrigating over 2.5 million acres and running over 90,000 km of 

watercourses. It ensures equitable water distribution to farmers through irrigation 

rosters or warabandi (literally meaning “taking turns”) which is a fixed-turn rotation 

system following a time roster issued by the government agencies. In the year of 

2018,Authors AbubakrMuhammada, researched on the topic “IoT Enabled Analysis 

of Irrigation Rosters in the Indus Basin Irrigation System”. 

13) The prediction of crop yield in relation to water requirement or evapotranspiration 

is important for irrigation project planning and evaluation. Okra is traditional 

vegetable crop in many tropical, subtropical and Mediterranean countries. Its Turkish 

name is “banya” Okra is classified as semitolerant vegetable crop by mass Hoffman, 

whereas ayers and west cot and breslet. Et.al classified it as salt sensitive. In the year 

of 2008, Authors Ali Ünlükara, researched on the topic, “Growth and 

Evapotranspiration of Okra Abelmoschus Esculentus L. as Influenced by Salinity of 

Irrigation Water”. 
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14) Okra is commonly referred as lady finger and belongs to the family malvacae. It is 

cultivated for fresh pods and leaves .The study seeks to assess the influence of 

composted cowdung and ogun rock phosphate addition for Okra cultivation and soil 

organic matter maintenance in forest ecology in Nigeria. In the year of 2008,Authors 

Moses B. Adewole and Ruth T.Adebayo researched on the topic “Sustaining Soil 

Organic Matter for Okra Production in a Forest Ecology of Nigeria”. 

15) Drip irrigation also helps to eliminate the problem of water runoff since the 

foliage remains dry according to Dr.Michael Cahn. He said that much of this runoff is 

wasted and creates water quality problems in surface water supplies or in ground 

water supplies. He also hypothesized that drip irrigation may reduce the presence of 

E. Coli. His research found that strains of generic, non-pathogenic E. Coli survived up 

to two weeks in runoff water from sprinkler irrigated fields, while no E. Coli was 

detected in drip irrigated fields which had no runoff (Cahn, 2013). 

 

4. IRRIGATION METHODS 

In all the surface methods, uncontrolled flooding, Border strip, Check, Basin, Furrow 

method of irrigation, water is either ponded on the soil or allowed to flow 

continuously over the soil surface for the duration of irrigation. Surface irrigation, 

uncontrolled flooding, border strip, check, basin, furrow method is the old and most 

common method of irrigation. It does not result in high levels of performance. This is 

because of uncertain infiltration rates which are affected by year-to-year changes in 

the cropping pattern, cultivation practices, climatic factors, and many other factors. 

So, correct estimation of irrigation efficiency of surface irrigation is difficult. 

Application efficiencies for surface methods may range from about 40 to 80 per cent. 

(i)Surface irrigation: 

(a)Uncontrolled flooding method (b) Border strip method (c) Check method 

(d) Basin method (e) Furrow method. 

(a) Uncontrolled Flooding- Uncontrolled flooding generally results in excess 

irrigation at the inlet region of the field and insufficient irrigation at the outlet end. 

Application efficiency is reduced because of either deep percolation flowing away of 

water from the field. The application efficiency would also depend on the depth of 

flooding, the rate of intake of water into the soil, the size of the stream, and 

topography of the field. When water is applied to the cropland without any 

preparation of land and without any border to guide or restrict the flow of water on the 

field, the method is called uncontrolled flooding. In this method of flooding, water is 

brought to field ditches and then admitted at one end of the field thus letting it flood 

the entire field without any control. This method is suitable when water is available in 

large quantities, the land surface is irregular, and the crop being grown is unaffected 

because of excess water. The advantage of uncontrolled flooding is the low initial cost 

of land preparation. This is offset by the disadvantage of greater loss of water due to 

deep percolation and surface runoff.[32] 
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(b) Border Strip Method- Border strip irrigation or border irrigation is a controlled 

surface flooding method of applying irrigation water. In this method, the farm is 

divided into a number of strips which can be 3-20 meters wide and 100-400 meters 

long. These strips are separated by low borders. The strips are level between borders 

but slope along the length according to natural slope. The slope should be between 0.2 

and 0.4 per cent. But, slopes as flat as 0.1 per cent and as steep as 8 per cent can also 

be used. In case of steep slope, care should be taken to prevent erosion of soil. Clay 

loam and clayey soils require much flatter slopes around 0.2% of the border strips 

because of less infiltration rate. Medium soils may have slopes ranging from 0.2 to 

0.4%. Sandy soils can have slopes ranging from 0.25 to 0.6%.The border strip method 

is suited to soils of moderately low to moderately high intake rates and low erodible. 

This method is suitable for all types of crops except those which require prolonged 

flooding which, in this case, is difficult to maintain because of the slope. This method, 

however, requires preparation of land involving high initial cost. Water from the 

supply ditch is diverted to these strips along which it flows slowly towards the 

downstream end and in the process it wets and irrigates the soil. When the water 

supply is stopped, it recedes from the upstream end to the downstream end.[33] 

(c) Check Method- This method is based on rapid application of irrigation water to a 

level or nearly level area completely enclosed by dikes. The entire field is divided into 

a number of almost leveledplots surrounded by levees. Water is admitted from the 

farmer’s watercourse to these plots turn by turn. This method is suitable for a wide 

range of soils ranging from very permeable to heavy soils. The farmer has very good 

control over the distribution of water in different areas of his farm. Loss of water 

through deep infiltration and surface runoff can be decrease and adequate irrigation of 

the entire farm can be achieved. Thus, application efficiency is higher for this method. 

However, this method requires constant attendance and work . Besides, there is some 

loss of cultivable area which is occupied by the levees.  

(d) Basin Method- This method is frequently used to irrigate orchards. Generally, 

one basin is made for one tree. However, where conditions are favorable, two or more 

trees can be included in one basin. 

(e) Furrow Method- In the surface irrigation methods discussed above, the entire 

land surface is flooded during each irrigation. An alternative to flooding the entire 

land surface is to construct small channels along the primary direction of the 

movement of water and letting the water flow through these channels which are 

termed ‘furrows’, ‘creases’ or ‘corrugation’. Furrows are small channels having a 

continuous and almost uniform slope in the direction of irrigation. Water infiltrates 

through the wetted perimeter of the furrows and moves vertically and then laterally to 

saturate the soil. Furrows are used to irrigate crops planted in rows. Furrow lengths 

may vary from 10 meters to as much as 500 meters, although, 100 meters to 200 

meters are the desirable lengths and more common. Very long furrows may result in 

excessive deep percolation losses and soil erosion near the upstream end of the field. 

Preferable slope for furrows ranges between 0.5 and 3.0 per cent. Many different 

classes of soil have been satisfactorily irrigated with furrow slope ranging from 3 to 6 
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per cent. In case of steep slopes, care should be taken to control erosion. Spacing of 

furrows for row crops (such as corn, potatoes, sugarbeet, etc.) is decided by the 

required spacing of the plant rows. The furrow stream should be small enough to 

prevent the flowing water from coming in direct contact with the plant. Furrows of 

depth 20 to 30 cm are satisfactory for soils of low permeability. For other soils, 

furrows may be kept 8 to 12 cm deep. Water is distributed to furrows from earthen 

ditches through small openings made in earthen banks. Alternatively, a small-

diameter pipe of light weight plastic or rubber can be used to siphon water from the 

ditch to the furrows without disturbing the banks of the earthen ditch. Furrows 

necessitate the wetting of only about half to one-fifth of the field surface. This reduces 

the evaporation loss considerably. Besides, puddling of heavy soils is also lessened 

and it is possible to start cultivation soon after irrigation. Furrows provide better on-

farm water management capabilities for most of the surface irrigation conditions, and 

variable and severe topographical conditions. For example, with the change in supply 

conditions, number of simultaneously supplied furrows can be easily changed. In this 

manner, very high irrigation efficiency can be achieved. 

Disadvantages of furrow irrigation- Possibility of increased salinity between 

furrows. Loss of water at the downstream end unless end dikes are used. The 

necessity of one extra tillage work, viz., furrow construction. Possibility of increased 

erosion. Furrow irrigation requires more labour than any other surface irrigation 

method. 

1) Drip irrigation 

Advantages -Drip irrigation can help use water efficiently. A well-designed drip 

irrigation system reduces water run-off through deep percolation or evaporation to 

almost zero. If water consumption is reduced, production costs are lowered. Also, 

conditions may be less favourable for the onset of diseases including fungus. 

Irrigation scheduling can be managed precisely to meet crop demands, holding the 

promise of increased yield and quality. 

Disadvantages-The initial cost of drip irrigation systems can be higher than other 

systems. Final costs will depend on terrain characteristics, soil structure, crops and 

water source. Higher costs are generally associated with the costs of pumps, pipes, 

tubes, emitters and installation.  Unexpected rainfall can affect drip systems either by 

flooding emitters, moving pipes, or affecting the flow of soil salt-content. Drip 

systems are also exposed to damage by rodents or other animals. It can be difficult to 

combine drip irrigation with mechanized production as tractors and other farm 

machinery can damage pipes, tubes or emitters.  

Investment/Cost-The technology is widely variable, however the cost of a drip 

irrigation system ranges from 56,000 to 1,78,112per hectare depending on the specific 

type of technology, automatic devices, and materials used as well as the amount of 

labour required. Financing for equipment may be available from financial institutions 

via leasing operations or direct credit. Farmers usually cover installation, design and 
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training costs that represent about 30 to 40 per cent of final costs depending on the 

size of the land, characteristics and shape, crops, and particular technology applied. 

2)  Indus basin irrigation- 

Advantages-Over 14 million hectares of land is now irrigated on this system. A larger 

variety of crops can be grown, and yields have increased - which means that diets 

have improved and some farmers have cash crops. Similarly, diets have improved as 

fish are farmed in some areas, which is a good source of protein. 

Disadvantages- Some farmers are greedy and take too much water - this deprives 

others of it, and is unfair as this means that some people still struggle when they 

shouldn't have to. Climate - high summer temperatures result in a high rate of 

evaporation which could lead to salination, and means that there's less water for 

distribution at that time of year.A lot of water is lost or wasted due to poor irrigation 

techniques, and salination is becoming a problem, and can potentially cause loss of 

soil fertility. High costs - the maintenance as well as construction. Crops-rise, Area-

India/ Pakistan.Investment-2oooo/-for one acre .It includes outlet pipes and labour 

charges. 

Automated irrigation system- 

Advantages-Easy to apply in practice; can be quite precise; at least water content 

measures indicate ‘how much’ water to apply; many commercial systems available; 

some sensors (especially capacitance and time domain sensors) readily 

automated .Generally a very sensitive response, except in some anisohydric species  

Disadvantages-Soil heterogeneity requires many sensors (often expensive) or 

extensive monitoring programme (e.g. neutron probe); selecting position that is 

representative of the root-zone is difficult; sensors do not generally measure water 

status at root surface (which depends on evaporative demand) .Large leaf-to-leaf 

variation requires much replication for reliable data. Investment-16,237/-per acre. 

Smart irrigation system- Smart irrigation systems offer a variety of advantages over 

traditional irrigation systems.  Smart irrigation systems can optimize water levels 

based on things such as soil moisture and weather predictions.  This is done with 

wireless moisture sensors that communicate with the smart irrigation controls and 

help inform the system whether or not the landscape is in need of water.  

Additionally, the smart irrigation controlled receives local weather data that can help 

it determine when a landscape should be watered.  If you have ever returned home 

during a storm only to see your sprinklers spraying water you know how beneficial 

this is.  Rather than wasting water resources and your valuable money on watering 

your landscape you can take advantage of the nature moisture from the storm and save 

that water for another day when it is more needed.  The advantages of these smart 

irrigation systems are wide reaching.  The smart irrigation system will help you have 

better control of your landscape and irrigation needs as well as peace of mind that the 

smart system can make decisions independently if you are away.  You will save a 
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significant amount of money on your water bills because through intelligent control 

and automation, your smart irrigation system will optimize resources so that 

everything gets what it needs without needless waste.  Additionally, we have all seen 

many places in the country that have experienced droughts and we know that our 

water resources are precious.  With smart irrigation systems we can be better stewards 

of our resources which is better for the environment.  The opportunity to save 

dramatically, have better control and be more eco-friendly while maintaining a lush 

and beautiful landscape are just a few of the advantages a smart irrigation system 

provides and would make a wonderful addition to any home. 

Increased Production –Optimized crop treatment such as accurate planting, watering, 

pesticide application and harvesting directly affects production rates. Water 

Conservation –Weather predictions and soil moisture sensors allow for water use only 

when and where needed. Real-Time Data and Production Insight –Farmers can 

visualize production levels, soil moisture, sunlight intensity and more in real time and 

remotely to accelerate decision making process. Lowered Operation Costs –

Automating processes in planting, treatment and harvesting can reduce resource 

consumption, human error and overall cost. Increased Quality of Production –

Analyzing production quality and results in correlation to treatment can teach farmers 

to adjust processes to increase quality of the product. Accurate Farm and Field 

Evaluation –Accurately tracking production rates by field over time allows for 

detailed predicting of future crop yield and value of a farm. Improved Livestock 

Farming –Sensors and machines can be used to detect reproduction and health events 

earlier in animals. Geo-fencing location tracking can also improve livestock 

monitoring and management. Reduced Environmental Footprint –All conservation 

efforts such as water usage and increased production per land unit directly affect the 

environmental footprint positively. Remote Monitoring –Local and commercial 

farmers can monitor multiple fields in multiple locations around the globe from an 

internet connection. Decisions can be made in real-time and from anywhere. 

Equipment Monitoring –Farming equipment can be monitored and maintained 

according to production rates, labour effectiveness and failure prediction. 

IOT Disadvantages-Destructive, time consuming, requiring labour, need all type of 

soil calibrate. Requiring periodic service, operating only to 80cb soil moisture suction. 

Cost/ investment-7300 Rs. per unit of sensors. 

Mobile irrigation – It is a device which attached to the current irrigation system to 

control it automatically. 

Advantages – easy to use, easy to install, easy to observe and maintenance. 

Disadvantages –when range problem and technical problem is created then system 

does not work properly. Cost/investment-4000/- per unit. 
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5. FLOWCHART BASED ON RESEARCH PAPER 

 

 

6. RESULTS 

*RESULTS OF REVIEW OF LITRATURE*
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