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Abstract - Drip irrigation is one of the water saving 

technology which is used for the potential usage of the 

available water. Drip irrigation is a system of applying 

water direct By to plant roots by small drops, through a 

network of pipes and emitters. This technology will 

increase the productivity of the crops. The findings is 

about the factors that drives the adoption of drip irrigation 

in Erode district in Tamil Nadu, India. This is most 

appropriately applicable to widely spaced crops such as 

fruits, vegetables, and field crops. Its different variations 

consist of a surface trickle, bubbler, micro sprinkler, 

spray, mechanical move, pulse, subsurface drip, all of 

which are covered under a single term Micro irrigation. 

The system Drip irrigation spreads water through a 

schematic shape of different tubes, emitters, pipes, and 

valves.The system drip irrigation is firstly introduced 

mainly to save water and step-up the water use efficiency 

in agriculture field.  
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1. INTRODUCTION ( Size 11, Times New roman) 

 
Irrigation is the process of supplying water to crops at 
regular times to help them grow, especially in dry areas. 
In India, many people still depend on farming for their 
livelihood, making irrigation very important. Drip 
irrigation is a modern and efficient method where water 
is given directly to the roots of plants through a network 
of pipes. It saves water, energy, and fertilizers, and 
increases crop yield and quality. Unlike traditional flood 
irrigation (still used by 80% of farmers), drip irrigation 
reduces water loss due to evaporation and prevents 
problems like waterlogging and salinity Though it was 
first used in California in the 1960s, it took about 20 years 
to spread widely. By 2010, over 40% of California’s 
farmland used it. In India, its use is growing, especially 
in areas like Darab, where it has helped farmers use water 
and fertilizers more efficiently. Overall, drip irrigation is 
a smart technology that helps preserve water, improve 
farming, and support sustainability. 

 

2. DRIP IRRIGATION  

Drip irrigation is a modern, efficient method of watering 

crops by delivering water directly to the root zone through 

emitters at a slow, controlled rate (2–20 L/hr). This 

system reduces water loss due to evaporation and runoff, 

making it ideal for arid and semi-arid regions. The 

concept dates back to ancient China, where unglazed clay 

pots were buried near plants to release water slowly. 

Modern drip irrigation began in Germany in the 1860s 

with clay pipe systems and later advanced with plastic 

emitters developed in Israel by Simcha Blass in 1959. He 

partnered with Kibbutz Hatzerim in 1964 to form 

Netafim, the first drip irrigation company. Compared to 

traditional surface irrigation, drip systems save up to 80% 

water and achieve up to 95% efficiency. They improve 

crop yield and plant health by providing consistent 

moisture and nutrients directly to plant roots. Drip 

irrigation is suitable for both large farms and small 

gardens, easy to install, and helps address global water 

scarcity. Major Indian states using drip irrigation include 

Rajasthan, Maharashtra, and Andhra Pradesh. 

 

Fig no. 1 Components of Drip Irrigation 

3. COMPONENTS OF DRIP IRRIGATION  

Components of a Drip Irrigation System  

A drip irrigation system is made up of several key parts 

that work together to deliver water efficiently to plants: 

 Water source or pump – provides the 

pressure needed to move water through the 

system. 
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 Filters – clean the water to prevent clogging 

of emitters. 

 Backflow prevention device – stops dirty 

water from flowing back into the main water 

source. 

 Pressure regulator – controls the water 

pressure to match the system's needs. 

 Main and secondary pipes – carry water 

from the source to different parts of the field. 

 Valves – control water flow and can be 

manual or automatic. 

 Lateral tubes – small pipes (usually made of 

polyethylene) that run close to plants. 

 Connectors and fittings – used to join pipes 

and tubes securely. 

 Emitters or drippers – release water slowly 

near plant roots. Micro-sprayers or inline 

drippers may also be used. 

These components help ensure precise water delivery, 

reduce waste, and improve plant health. 

 
 
  4.  ADVANTAGES OF DRIP IRRIGATION 

Drip irrigation is one of the most efficient methods of 

irrigation. It delivers water directly to plant roots in small 

amounts, reducing water loss and increasing crop yield. 

Saves 30–70% more water than traditional methods by 

minimizing evaporation, runoff, and deep leaching. 

Provides consistent moisture and nutrients, leading to 

faster growth, healthier plants, and earlier harvest. Water 

is applied only to plant roots, keeping the surrounding soil 

dry. This limits weed growth and reduces fungal and 

other diseases. Requires less labor—up to 90% less than 

conventional systems—due to automation and minimal 

maintenance. Fertilizers can be applied directly through 

the system, reducing waste and ensuring nutrients reach 

the roots efficiently. Effective even on hilly areas, uneven 

fields, and poor soils. Operates at lower pressures, saving 

energy. Suitable for both open fields and greenhouses. 

Slow water release reduces erosion and water runoff.  It 

can be used in all shapes of fields, around trees, shrubs, 

lawns, and even in tight or oddly-shaped areas. Hidden 

under mulch or soil, with no sprinkler heads or risers 

visible, and no water sprayed onto windows or paths. 

Overall, drip irrigation is a smart, eco-friendly choice that 

maximizes productivity while conserving water 

and reducing costs. 

 

 

5. DISADVANTAGES OF DRIP IRRIGATION  

Drip irrigation, despite its efficiency, comes with several 

disadvantages. The system involves a very high initial 

installation cost because of the need for specialized 

equipment, materials, and careful design. It also requires 

regular investment for maintenance and eventual 

replacement of pipes and emitters, as they are prone to 

wear and UV damage from constant exposure to solar 

radiation. Drip irrigation needs highly skilled labour for 

installation, operation, and troubleshooting, which 

increases operational costs. The system is highly sensitive 

to clogging caused by sediments, debris, or mineral 

deposits, often requiring water filtration or pretreatment. 

Regular cleaning of filters and checking for leaks are 

essential to maintain efficiency. Incorrect installation or 

pressure fluctuations can cause uneven water distribution, 

leading to overwatering or underwatering of plants. The 

method is unsuitable for closely planted crops such as rice 

and wheat and has to be customized for each crop, making 

it more expensive. The pipes and tubing are vulnerable to 

damage from rodents, pests, and even theft, while the 

entire system depends heavily on consistent water 

pressure to function properly.  

6.  USES OF DRIP IRRIGATION 

Drip irrigation is a modern and efficient method of 

watering plants by delivering water slowly and directly to 

their roots through a network of pipes and emitters. This 

system is especially useful in areas where water is scarce, 

as it minimizes water waste by reducing evaporation and 

runoff. Drip irrigation is widely used in various settings, 

including greenhouses, farms, commercial plantations, 

and even in residential gardening. It is particularly 

beneficial for crops and plants like bananas, grapes, ber 

(Indian jujube), coconuts, citrus, strawberries, sugarcane, 

tomatoes, maize, cotton, and eggplants. Landscape trees 

and flower pots can also be irrigated effectively using this 

method. Studies have shown that drip irrigation systems 

provide better water distribution than traditional surface 

irrigation methods. In a study of nine different drip 

systems (including seven ordinary and two automatically 

variable systems), only one of the ordinary systems and 

both of the variable systems achieved desirable efficiency 

levels. 

METHODOLOGY 

Drip irrigation is a modern technique in which water and 

fertilizers are applied slowly and directly to the root zone 

of plants through specially designed emitters and 

drippers, minimizing evaporation and seepage losses. 

The system works by controlling the pressure of water 
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flowing from the main water supply lines, tanks, or tube 

wells into the drip-irrigated pipes. With the help of 

valves, the pressurized water is regulated so that it 

irrigates the root zone of each plant drop by drop through 

PVC pipes, ensuring efficient water use and healthy plant 

growth. Once the entire field is irrigated, the system can 

automatically switch off, preventing water loss. Drip 

irrigation offers several advantages, such as saving 20–

50% of water, reducing evaporation losses, and 

minimizing soil erosion since only the root zone gets 

wetted. There is no need to level the land, and fertilizers 

like nitrogen can be directly applied through the pipes, 

saving both fertilizer and electricity costs. An example of 

its success is Israel, where severe water shortages were 

mitigated significantly after the implementation of this 

system. However, there are also some drawbacks. The 

initial setup is expensive, costing around 30–40k per 

acre, though subsidies may vary by state or locality. The 

pipes generally last 5–8 years, after which the entire 

system needs replacement, which is time-consuming and 

tedious. Drip irrigation does not offer frost protection and 

requires regular flushing, supervision, and skilled labor 

for design, installation, and maintenance. Farmers need 

specific training to use this system effectively, though 

governments now provide education through camps and 

books. Solar radiation can also damage the pipes over 

time, reducing their lifespan.   

LITERATURE REVIEW 

 
1. Ashutosh Mishra, S. Mukul Jain, Souvik Kundu : 

Impacts of Drip irrigation in India (2018)-vol 4 : 
606-608 . Micro irrigation, earlier known as drip or 
trickle irrigation, is a modern and highly efficient 
method of watering crops This method has grown 
quickly in more than 35 countries, especially in the 
United States and India. It works best for crops that 
are planted with space between them, such as fruits, 
vegetables, and other field crops. There are many 
types of micro irrigation, like surface trickle, 
bubblers, micro sprinklers, spray systems, and 
subsurface drip 

 
 
2. Bhagya Jayant, Kunal Dahiya, Ark Rukhiyar, 

Ritu Raj & Rahul Kumar Meena : A REVIEW 
OF THE DRIP IRRIGATION SYSTEM(2022)-
vol 1 . Irrigation means giving water to crops to help 
them grow. Drip irrigation is a modern method where 
water slowly drips to the roots of plants. It saves 
water, time, and energy. Big farmers like it because it 
reduces costs and improves crop growth. But small 
farmers often can’t afford it due to high setup costs. 
It works well in countries like India but may not be 

suitable in very dry areas like New Mexico, where it 
can cause plant stress.  

 
 

3. Barsha Mansingh', Rahul Banik'*, Subrata Bag, 
Aakash Sunaratiy and Tanmay Das : Drip 
Irrigation System: An Effective Approach for 
Increasing Water Use Efficiency chapter 19 -p-
248-262 . Water is essential for life and is especially 
important in agriculture, which uses about 70% of the 
world's freshwater—sometimes even more in 
developing countries. As the population grows, the 
demand for food and water also increases. To use 
water more wisely, farmers are turning to water-
saving methods like drip irrigation. This method 
saves water by reducing evaporation and runoff. It 
also improves plant growth, reduces soil erosion, and 
helps apply nutrients more effectively. It’s especially 
useful in areas with limited water resources and can 
play a big role in future water 
management in agriculture. 

 
 
4. Shakila M K, Ms. T. Vaidegi : A Review on Drip 

Irrigation and Water Management in 
Agriculture(2019)-102-105 . Drip irrigation is a 
modern farming method that helps save water by 
delivering it directly to plant roots. It is especially 
useful during water scarcity and works well for 
different crops, including trees. Farmers need to 
choose the right irrigation method based on water 
quality and availability. Working together, using new 
technology, and getting support from financial and 
government agencies can help improve water use in 
agriculture. Training and cooperation among farmers 
also play an important role in spreading this 
method effectively. 

 
 

5. Suresh Appukuttan,  Kaarthikeyan G M : A Study 
on Understanding the Adoption of Water Saving 
Technology: A Case Study of Drip 
Irrigation(2019)-vol 7-1123-1130 . In many parts of 
the world, water is limited, and agriculture uses a 
large amount of it. Traditional irrigation methods 
waste a lot of water. Drip irrigation is a modern 
method that saves water by delivering it directly to 
plant roots, reducing evaporation and weed growth. 
However, its success depends on farmers using the 
system correctly. This study highlights the need to 
train farmers on how to properly design, manage, and 
maintain drip irrigation systems. It also warns about 
common problems like emitter clogging and the 
wrong use of fertilizers.  

 
 
6. Jamila Aliyua*, Sharhabil Musa Yahaya a, 

Abdullahi B. Olayemi a, Auwal Bello Adamu 
a,Ibrahim A. Zango b, Aisha Abdulkadir : Impact 
of smart irrigation on water resource 
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management and agricultural sustainability. a 
review(2025) 284-299. Smart irrigation is a modern 
farming method that uses sensors, IoT, and data to 
give crops the right amount of water at the right time. 
It saves water, improves crop yields, and supports 
sustainability. In regions like Sub-Saharan Africa, it 
helps fight water scarcity and climate change 
challenges. However, high costs, poor infrastructure, 
and lack of awareness slow adoption. With 
government support, affordable technology, and 
farmer training, smart irrigation can transform 
agriculture and ensure long-term food security. 
 

7. Ameer Hussain Jarwar1, 3, Xiaoyan Wang2, Long 
Wang1, Li Zhanshuai1, Qu Zhaoyang1, 
Naimatullah Mangi1 , Bu Pengjia1 , Wang jinjin1, 
Qifeng Ma*1, Fan Shuli*1 : Performance and 
evaluation of drip irrigation system, and its future 
advantages(2019)-vol 4 Issue 1-28-41 . Drip 
irrigation is a modern farming method that delivers 
water and nutrients directly to the roots of plants, 
either on the soil surface or just below it. This method 
is more efficient in water use, reduces labor, and 
helps in better fertilizer application. So, more efforts 
and government support are needed to promote this 
method, especially in areas where water 
resources are limited. 

 
8. P. Suryavanshi, G.S. Buttar and A.S Brar*: Micro 

irrigation for sustainable agriculture: a brief 
review .Volume 11 No. 1 (2015): 147-155. Micro-
irrigation in India helps save water, reduce costs, and 
increase crop productivity. It uses methods like drip 
and sprinkler systems to supply water directly to 
plants. This reduces overuse of groundwater, saves 
power and fertilizer, and lowers nitrate contamination 
in water. It is a sustainable solution for agriculture in 
water-scarce regions. 

 
 
9. Sathyapriya, E., Naveenkumar, M. R., & Dhivya,      

V. (2017). An Empirical Study on Drip Irrigation.                  
Presented at the National conference on Micro 
Irrigation, Coimbatore: TNAU. Land and water are 
essential for farming and economic growth. With 
water scarcity rising, efficient use is critica. A study 
on horticultural crops showed that farmers using drip 
irrigation saved water and labor, got better yields, and 
had healthier crops. However, they also faced 
problems like poor-quality materials, high setup 
costs, and lack of support from drip agencies.  
 
 

10. PANDYA, P. A., & DWIVEDI, D. K. Constraints 
in Adoption of Drip Irrigation. A study in 
Junagadh, Gujarat found that the biggest barrier to 
adopting drip irrigation is its high initial cost, 
especially for small and less-educated farmers. Other 
major issues include high maintenance, system 
damage by animals, and frequent irrigation needs. 

Despite government subsidies, adoption remains low 
due to these challenges, highlighting the need for 
more support and awareness among small farmers. 

 
 

11. Aliyev, Z. H. (2017). Studying the Efficiency of 
Irrigation with Micro-Irrigation. This study 
highlights problems with traditional surface 
irrigation, such as uneven water absorption, soil 
erosion, and high costs. In Azerbaijan, although high 
groundwater levels can support good crop yields, 
current sprinkler systems are not very efficient or 
affordable. Improving micro-irrigation systems like 
IDAD could help expand irrigation in mountain 
farming areas, but more testing and 
development are needed. 
 

 
12. Suryavanshi, P., Buttar, G. S., & Brar, A. S. 

(2015). Micro irrigation for sustainable 
agriculture: a brief review. Indian Journal of 
Economics and Development, 11(1), 147-155. 
Micro-irrigation is emerging as a key solution to 
water scarcity in Indian agriculture, especially amid 
growing competition from other sectors. While 
currently concentrated in orchards and plantations, 
expanding its use to major crops like wheat, cotton, 
and potato can enhance water and nutrient efficiency. 
Studies show that micro-irrigation improves crop 
productivity, reduces cultivation costs, and lowers 
fertiliser and electricity use, making it a promising 
tool for sustainable agriculture. 

 
 

13. Karthika Vishnu Priya Kathula1, Masina 
Sairam1,2* and Sagar Maitra1,2 : Micro 
Irrigation: Per Drop More Crop(2023) -228-243 . 
Micro irrigation is a modern way of watering crops 
by giving small amounts of water directly to the roots. 
This method helps save water, reduce weeds and 
pests, lower farming costs, and increase crop yields. 
To help, the government gives subsidies and 
promotes its use. Micro irrigation includes systems 
like drip irrigation and sprinklers. These systems can 
save 50–90% of water and increase fertilizer and 
energy use efficiency. 
 
 

14. C S Bohra1, Deepti Bisht Bohra2, Salil K. Tewari3 
: Drip Irrigation System: A Water and Nutrient 
Conservation(2022) vol 8 Issue-11 ,20-23 . Drip 
irrigation is a highly efficient and modern irrigation 
technique, especially suitable for arid and semi-arid 
regions where water scarcity is a major challenge. 
Compared to traditional flood irrigation, drip 
irrigation can save up to 70% of water. Given its 
benefits, farmers in dry land areas should adopt drip 
irrigation to improve productivity while conserving 
water resources. 
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15. D. Gokul, P. Pavithra and S. : Drip Irrigation: The 

Future of Indian Farming ,Chapter – 15 Recent 
Trends in Agriculture and Allied Sciences (Vol. 2) 
190 – 198 . Drip irrigation promotes healthier plant 
growth, higher yields, and adaptability to different 
soils and crops. Though initial costs are high, long-
term benefits include water saving, reduced labor, 
and lower weed growth. With growing water scarcity, 
drip irrigation is vital for food security and 
environmental sustainability. 

 
16. Kushwah, M. (2021) Micro irrigation: A key 

increase water use efficiency in  agriculture. Just 
Agriculture. e-lSSN: 2582-8223. Micro-irrigation 
improves water efficiency and crop productivity in 
India but is costly for small farmers. Government 
subsidies and support are essential for its wider 
adoption and sustainable agriculture. 

 
 
17. V. Basil Hans * : Water management in 

agriculture: Issues and strategies in India Volume 
7 Number 2 (2018): Pages 578-588. India has vast 
farmland, but poor water management, especially in 
rain-fed areas, affects productivity and increases rural 
poverty. Agriculture uses 85% of water with low 
efficiency. To meet food security and reduce poverty, 
better water use is needed. The study highlights that 
key issues are not just water scarcity, but also 
institutional, structural, and administrative 
challenges that must be addressed for effective 
irrigation and agricultural growth. 

 
 
18. Shubhodeep Bhattacharya, 1Bibekananda Bar, 

1Dipak Giri, 1Avirup Chakraborty and 2Tanmoy 
Majhi :  Impact and implications of drip irrigation 
systems in Indian agriculture: A comparative 
analysis Volume 7; SP-Issue 3; March 2024; Page 
No. 224-226. Drip irrigation is a highly efficient 
micro-irrigation technique that delivers water directly 
to the root zone, saving water, energy, and fertilizers 
while improving crop yield and farmers’ income. It 
reduces weed growth and disease, making it suitable 
for fruits, vegetables, flowers, and high-value crops. 
However, challenges such as salt accumulation and 
high initial costs limit adoption among small farmers. 
Despite this, drip irrigation is emerging as the most 
sustainable solution for India’s diverse regions, 
especially in dryland areas, ensuring agricultural 
productivity and water conservation. 
 

 

19. Geetha Mohan , Lakshmi Narayana Perarapu , 
Saroj Kumar Chapagain , A. Amarender Reddy , 
Indrek  Melts , Ranjeeta Mishra , Ram Avtar , 
Kensuke Fukushi : Assessing determinants, 
challenges and perceptions to adopting water-
saving technologies among agricultural 

households in semi-arid states of India. This study 
reviews micro-irrigation adoption in India’s semi-
arid states, showing that education, income, land size, 
irrigation access, and policies drive uptake. High 
costs, low subsidies, and regional differences pose 
challenges, highlighting the need for joint farming, 
water-sharing, and supportive schemes for 
sustainable agriculture. 
 

20. Priyanka Kumawat, L.R. Yadav, D.K. Jajoria, 
Varsha Kumari, Pankaj Kumar, B.R. Meena : 
Impact assessment of drip irrigation on field crops 
in India: A Review Volume 53, Issue 05, May, 
2022. Drip irrigation is a modern farming method that 
saves water and increases crop yield. It delivers water 
directly to roots, improving water and fertilizer use. 
Studies show it saves up to 56% water and boosts 
productivity. It’s a smart, efficient, and profitable 
option for Indian farmers, especially in water-
scarce areas. 

 
21. Postal, S., Polak, P., Gonzales, F. and Keller, J. 

(2001). Drip Irrigation for Small Farmers: A New 
Initiative to Alleviate Hunger and Poverty, Water 
International, 26(1):3-13. Low-cost drip irrigation 
can boost crop yields, incomes, and food security for 
poor farmers. A global initiative aims to reach 150 
million people in 15 years, helping fight hunger and 
poverty in water-scarce regions. 

 
 
22. Tiwari, K. & Mal, P & Singh, R & 

Chattopadhyay, Arup. (2019). Drip irrigation 
paper in Agric. Water management. Agricultural 
Water Management. 38. 91-102. A 3-year study in 
West Bengal showed that drip irrigation, especially 
when combined with black plastic mulch, greatly 
improved okra yield and income compared to 
traditional furrow irrigation. The best results came 
from full drip irrigation with mulch, increasing yield 
by up to 72% and income by 74%.  

 
23. Namara, R., Upadhyay, B., & Nagar, R. K. (2005). 

Adoption and impacts of microirrigation 
technologies: Empirical results from selected 
localities of Maharashtra and Gujarat States of 
India (Vol. 93). IWMI. 20. Micro-irrigation in India 
is heavily promoted to save water, boost incomes, and 
improve food security. While it offers clear 
productivity and economic benefits over traditional 
irrigation, adoption remains low. Studies in 
Maharashtra and Gujarat show that conventional drip 
systems outperform low-cost ones. Adoption is 
influenced by factors like groundwater access, 
education, and wealth, with richer farmers more 
likely to use the technology. Low-cost systems serve 
more as entry points to advanced, more 
effective systems. 
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24. Lamm, F.R. (2002). Advantages and 
disadvantages of subsurtace drip irrigation. In 
International meeting on Advances in Drip/Micro 
Irrigatio, Puerto de La Cruz. Tenerife, Canary 
Islands, pp: 1-13. Subsurface drip irrigation (SDI) 
has both advantages and disadvantages related to 
water use, crop practices, and system setup. Its 
adoption depends on how well the benefits, like better 
water efficiency, balance out the challenges, such as 
high cost or maintenance. In some crops and regions, 
strong benefits make SDI a good choice. Ongoing 
research aims to improve the system 
and expand its use. 

 
 

25. Martinez, J. and Reca, I. (2014), Water use 
efficiency of surtace drip irrigation versus an 
alternative subsurface drip irrigation method. 
Journal of Irrigation and Drainage 
Engineering,140(10), 04014030. A new subsurface 
drip irrigation (SDI) system tested in southern Spain 
improved olive yields and saved up to 20% water 
compared to traditional surface drip irrigation (DI). 
The SDI system is easy to install, reduces 
evaporation, and works well with controlled water 
use, making it ideal for water-scarce areas. 

 
 

CONCLUSIONS 
 
Drip irrigation is one of the most effective modern 

farming techniques, especially for dry and water-scarce 

areas like arid and semi-arid regions. It delivers water and 

nutrients directly to plant roots drop by drop, helping 

farmers save up to 70% of water compared to traditional 

flood irrigation. Studies show that large farmers with 

bigger landholdings are more likely to adopt drip 

irrigation because it saves labor, water, fertilizer, and 

electricity while increasing crop yield and reducing 

evaporation loss. Micro-irrigation systems like drip and 

sprinklers not only save water but also improve fertilizer 

efficiency, reduce weeds, lower labor costs, and boost 

crop production. Sprinklers are especially useful in 

uneven and water-scarce lands as they also protect crops 

from frost and improve seed germination. Overall, drip 

irrigation is simple, efficient, and sustainable, making it 

the best method for improving agricultural productivity 

and conserving water in today’s changing climate. 
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