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   Abstract  

 

The pressure on farm sector has been increasing due to multiple reasons: lower yield, fragmentation of land holdings, poor 

irrigation, depletion of ground water, inadequate extension services/ supply of inputs, poor post-harvest management, lack of value 

addition at the producer’s level and a long supply chain involving a number of intermediaries. There is a strong need to assist the 

farmers to increase productivity to move up the value chain in simulating the farm economy and employment demand. Interventions 

such as, establishing market linkages, providing access to micro planning, creation of irrigation facilities/rain water harvesting 

structures, efficient water use through micro-irrigation, managing natural resources efficiently etc. can generate better farm as well 

as non-farm sector yields and change the rural landscape in better way. The agriculture sector is the predominant consumer of 

water. Almost 70% of all available freshwater is used for agriculture across the world. There is long and growing list of measures 

that can increase agricultural water productivity. Drip irrigation ranks near the top of measures and can achieve efficiencies as high 

as 95 percent, compared with 50-70 percent for more conventional flood or furrow irrigation. Micro irrigation reduces the virtual 

water requirement of the agricultural products thus improving water use efficiency. Government of Gujarat has formed the Gujarat 

Green Revolution Company Limited (jointly promoted by GSFC, GNFC and GAIC) act as nodal agency and implement uniform 

scheme for Micro Irrigation System in the State. 
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I. INTRODUCTION 

Water is undoubtedly nectar of life, without which life is not possible on our planet. Of the small amount of freshwater, only one 

third is easily available for human consumption, the large majority being locked up in glaciers and snow cover. Imbalances between 

availability and demand, the degradation of groundwater and surface water quality, inter sectoral competition, interregional and 

international conflicts all bring water issues to the fore. Irrigated agriculture, which represents the bulk of the demand for water in 

our countries, is also usually the first sector affected by water shortage and increased scarcity, resulting in a decreased capacity to 

maintain per capita food production while meeting water needs for domestic, industrial and environmental purposes. In order to 

sustain their needs, our countries need to focus on the efficient use of all water sources (groundwater, surface water and rainfall) 

and on water allocation strategies that maximize the economic and social returns to limited water resources, and at the same time 

enhance the water productivity of all sectors. Water is intrinsic to our lives and to the ecosystems on which we all depend. Water 

is essential to life in every way, we need clean water for drinking, adequate water for sanitation and hygiene, sufficient water for 

food and industrial production, and much of our energy generation relies on or affects water supplies[1]. Gujarat has 30 per cent 

area under irrigation but it contributes 70 per cent of total agriculture production. The distribution patterns of rainfall in the state 

ranges from over 2000 mm in Dangs in South Gujarat to about 200mm in Kutch. The average annual rainfall in Gujarat is 840mm, 

but is highly erratic varying from 525mm to 1070mm during the last twenty years. Therefore these regions face acute water scarcity. 

The water use efficiency under conventional flood method of irrigation, which is predominantly practiced in Indian agriculture, is 

very low due to substantial conveyance and distribution losses. Recognizing the fast decline of irrigation water potential and 

increasing demand for water from different sectors, to save water and increase the existing water use efficiency in Gujarat 

agriculture. Micro-irrigation (MI) is proved to be an efficient method in saving water and increasing water use efficiency as 

compared to the conventional surface method of irrigation, where water use efficiency is only about 35-40 percent. The benefits 

of micro-irrigation in terms of water saving and productivity gains are substantial in comparison to the same crops cultivated under 

flood method of irrigation. Micro-irrigation is also found to be reducing energy (electricity) requirement, weed problems, soil 

erosion and cost of cultivation. Investment in micro irrigation also appears to be economically viable, even without availing State 

subsidy. Despite this, as of today, the coverage of Micro irrigation method of irrigation is very meager to its total potential, which 
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is estimated to be 3.97 lakh hectares area covered under Micro-irrigation method. It is identified that slow spread of MI is not 

mainly due to economic reasons, but due to less awareness among the farmers about the real economic and revenue-related benefits 

of it. Therefore, apart from promotional schemes, the study suggests various technical and policy interventions for increasing the 

adoption of Micro-Irrigation technology for water and electricity saving in Gujarat State. 

II. STUDY AREA 

The study area is the whole Gujarat state has two types of boundaries. : (a) Inland boundaries (b) Coastal boundaries. Gujarat state 

has inland boundaries with the different neighboring states like Rajsthan, Madhya Pradesh, and Maharashtra etc.  The coastal 

boundary of Gujarat is formed by the Arabian Sea. It is approximately 1600 kms long which is the largest coastal boundary in 

India. Arabian Sea has two Gulf’s namely Gulf of Kutch and Gulf of Khambhat. Gujarat leads in sea-trade [3].The geographical 

area of Gujarat is approximately 1, 96,024 sq. kms which is approximately 6 % of the total area of India. The population of Gujarat 

is 6.04 crores as per the census 2011. Generally in summer temperature is between 27˚ C to 44˚ C. Located on the Tropic of Cancer, 

the state falls in the sub-tropical climatic zone. The desert is in the North. Most part of the state has sub-humid and semi-arid 

climates, merging with the arid zone in the north and North West, Largest part of the state are drought prone. State has uneven 

distribution of rainfall. Due to varying topographical conditions of the State, rainfall intensity is uneven and many times, 

insufficient and abnormal particularly in North Gujarat, Saurashtra and Kachchh regions, where the rainfall is of short duration. In 

contrast, South Gujarat has comparatively higher rainfall. The trend of rainfall in Gujarat is as shown in Table No-1 [3]. 

Table 1:  Region wise Trend of rainfall in Gujarat 
Sr. No Region Average Annual rainfall Rainy days 

1 South Gujarat > 1100 mm 120 

2 Central Gujarat 800 – 1000 mm 30 – 70 

3 Saurashtra 400 – 800 mm 20 – 30 

4 Kutchh < 400 mm 10 – 20 

III. WATER RESOURCES OF GUJARAT STATE 

Gujarat has total 185 river basins.  Out of 185,  Saurashtra region have 71 river basins while Kutchh region have 97 river basins. 

The river basins of Kutchh are very small. Inspite of 185 rivers including eight perennial rivers the surface water is just 2.28% of 

country. The state has three major groups of rivers flowing in different directions. The major rivers of central and Northern Gujarat 

are Narmada, Sabarmati and Mahi. Rivers flowing through the Saurashtra region are Mithi, Khari, Bhadar, Shetrunji and Bhogavo. 

Rivers in the Southern part of the state include Narmada, Tapi, Purna, Ambika, Auranga and Damanganga. The total available 

water resources of state are 50,100 MCM. Availability of water resources in different regions is inequitable [3, 4, 8]. 

A. Region Wise Water Resource & Per Capita Water Availability in Gujarat State 

Gujarat’s Annual availability average per capita water availability is 990cu.m. , which is less than 1000 cu.m., hence according to 

United Nations it is considered as Water scarce state. There is a wide variation across the regions. The details of water resources 

are as given in Table No: 4 follows. The Per Capita water Availability in India and Gujarat is shown in Table-2. 

Table 2: Per Capita water Availability in India and Gujarat [4,8] 

 

 

Year 

India Gujarat 

Population in Million 

Per Capita Water 

Availability 

M3/annum 

Population in Million Per Capita Water Availability M
3/annum 

1961 439.2 4467 26.63 2468 

1981 683.33 2858 34.08 1470 

2001 1027.02 1901 50.60 990* 

2015 1245.83 1567 67.83 738* 

2025 1402.13 1393 83.34 601* 

*As per M. Falkenmark if renewable freshwater availability falls below 1000M3 per Capita, water supply begins to 

hamper health, economy, growth and human wellbeing South and Central Gujarat geographical area is 25% of the State while 

they possess 71% of water resources of the state.  

North Gujarat having 20% geographical area of the state has 11% of water resources. Saurashtra’s 33% of geographical 

area has 16% of states water resources while Kutch’s 22% geographical area possesses only 2% of states water resources. The 

state has risen to the occasion and has responded to the challenges by properly managing the water through major, medium, minor 

& micro projects. In North Gujarat and Saurashtra previously the farmers spent Rs 5000 to Rs. 8000 for deepening of wells, due 
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to artificial recharge they have witnessed 10 to 100 ft of rise in water table, thereby they have saved the money as well as there 

is saving in electrical expenses. [3, 4, 8]. 
Table 3: Per Capita water Availability in India and Gujarat [4, 8] 

Region 
Area in %  of 

Gujarat 

Water Resource(MM
3
) Per Capita Water Availability 

M3/annum)
*
 

Year-2001 

Storage Capacity  of 

existing reservoirs 

(Except Sardar  Sarovar) 

(MM3 ) 

Surface 

Water 

Ground 

Water 
Total 

South & 

central 

Gujarat 

25% 31750 3950 
35700    

(71%) 
1880 10400 

Saurashtra 33% 3600 4300 
7900 

(16%) 540
*
 2250 

North 

Gujarat 
20% 2100 3300 

5400 

(11%) 343
*
 2100 

Kach chh 22% 650 450 
1100 

(02%) 730
*
 250 

Total 100% 38100 12000 
50100 

(100%) 990
*
 15000 

B. Land Utilization of Gujarat State 

The total Geographical area of the State is 196 lakh hectares. Out of the Geographical area, 51 percent is under Net Area Sown 

(101.00 lakh hectares).The pattern of Land Utilization in the state is depicted in the diagram shown in Figure 1. as per statics of 

2016 [5, 10]. 

 
Fig. 1: Pattern of Land Utilization in the Gujarat State 

C. Gujarat Agricultural at a Glance  

Gujarat has 101 lakh hectare of Net Sown Area and 128 lakh hectare of total cropped area with 8 agro climatic zones. In the state, 

soil type varies from deep black to sandy and saline soils including medium black, poorly drained saline soils. State is having 

highest area under saline soil and alkaline soil, which is 16.80 lakh ha and 5.41 lakh ha, respectively. A little less than half of 

Gujarat districts are drought prone. Major Kharif crops in the state are cotton, groundnut, sesamum, castor, paddy, bajra, maize, 

tur, green gram, sugarcane etc. and wheat, rice, maize, mustard, gram, groundnut, bajra etc are major Rabi crops. The details of 

Agro-climatic Zones of Gujarat according to rainfall and soil type is given in Table No: 4. [5, 10]. 
Table 4: Agro-Climatic Zones of Gujarat 

Sr. 

No. 
Sub-region Rainfall (mm) Types of Soil 

1 Southern Hills 1500 and  above Deep black with patches of coastal alkali lateritic and medium black soil 

2 South Gujarat 1000 to1500 Deep black clayey soils 

3 Middle Gujarat 800 to1000 Deep black to loamy sand 

4 North Gujarat 400 to 700 Medium  black 

5 North Arid Zone 250 to 500 Sandy and saline soils 

6 North Saurashtra 400 to 700 Shallow medium black soils 

7 South Saurashtra 645 to 700 Shallow medium black & calcareous soils 

8 Bhal & Coastal Area 625 to 1000 Medium black poorly drained and saline soils 
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D. Irrigation Potential in Gujarat 

Ultimate irrigation potential of the State is estimated at 6.4 million hectares, which also includes the command area of Sardar-

Sarovar Project, private wells and tube wells. This works out to 50% of the cultivable area of the State. Area under cultivation is 

125 Lakh hector. Area dependent on rainfall is 61 Lakh hector. Further, over exploitation of ground water has also resulted in 

ground water table depletion to the tune of 3 to 5 meter per year in some part of the State. Irrigation Potential in Gujarat is shown 

in Table 5. (Source: Narmada, Water resource, Water supply & Kulpasar department) [3, 4, 8]. 
Table 5: Irrigation Potential in Gujarat (lakh ha) [5] 

Sr. 

No 
Sources 

Ultimate Irrigation 

Potential 

Irrigation Potential 

created upto June, 2008 

Maximum utilization 

upto June, 2008 

A 

Surface water 

1. Major & medium schemes 

2. SSP (including conjunctive use) 

3. Minor projects 

 

18.00 

17.92 

3.48 

 

14.92 

4.66 

4.00 

 

12.56 

2.53 

2.76 

Total of A 39.40 23.58 17.85 

B 
Ground water (including pvt. Resources) 25.48 18.17 19.57 

Total of A + B 64.88 41.75 37.42 

C 

Indirect benefit through water 

conservation programme 
- 5.20 4.66 

TOTAL 64.88 46.95 42.08 

IV. MICRO IRRIGATION 

Micro irrigation ranks near the top of measures with substantial untapped potential. In contrast to a flooded field, this allows a 

large share of water to evaporate without benefiting a crop, drip irrigation results in negligible evaporation losses. When combined 

with soil moisture monitoring or other ways of assessing crop’s water needs accurately, drip irrigation can achieve efficiencies as 

high as 95 percent, compared with 50-70 percent for more conventional flood or furrow irrigation. In Micro irrigation water is 

carried through small tubing and delivered to the plant near its stem to meet its water requirement. Micro-irrigation refers to low-

pressure irrigation system that sprays, mist, sprinkle or drip. The water discharge pattern differ because emission devices are 

designed for specific applications due to agronomic or horticulture requirements [1,9].Today the Govt. of India and number of 

state governments are keenly focused in promoting micro irrigation in large scale. 

V. GUJARAT MICRO IRRIGATION PROJECT 

Government of Gujarat decided to put an integrated scheme such that the provisions under various schemes are uniform removing 

all the inequalities and anomalies and the benefit is extended to more and more farmers. In view of this, Honorable Chief Minister 

of Gujarat announced formation of Gujarat Green Revolution Company Limited (jointly promoted by GSFC, GNFC and GAIC) 

on 13-01-2005 during closing ceremony of Vibrant Gujarat 2005. This organization act as nodal agency and implement uniform 

scheme for Micro Irrigation System in the state on behalf of GoG and in this regard GoG issued GR No. PRCH-102005-497-N 

dated 09.05.2005. GGRC is aimed to provide professional services on Micro Irrigation System coupled with required equipment’s  

and essential agro inputs to the farmers of Gujarat, either outsourced or self-produced, to bring 2nd Green Revolution in consonance 

with the Agriculture policy of Gujarat Vision 2010 so as to save water and energy, besides multiple benefits to improve Agricultural 

productivity and farmer’s prosperity at large. The total area covered under MIS as on date: year 2014 is 2.15 lakh ha. in the state 

of Gujarat. The Govt. of Gujarat has taken up number of measures for promoting micro irrigation in the state. These measures have 

helped in confidence building and lead to greater demand for micro irrigation in the state [9]. 

VI. RESULT ANALYSIS 

Most parts of the state come under scarcity prone area. The distribution patterns of rainfall in the state are erratic. The rapid 

exploration of ground water and has resulted in depleting groundwater levels in the most part of the state and an important side 

effect of the falling ground water levels is the steady deterioration in the quantity of water at most places in Gujarat. The state has 

101 lakh hectare of Net Sown Area and 128 lakh hectare of total cropped area with 8 agro climatic zones. Total irrigation potential 

of the state is 64.88 lakh ha. The total area covered under MIS as year-20114 is 2.15 lakh ha. in Gujarat State. As per trend of 

Water Requirements by Different Sectors more water is used for agriculture with very low irrigation efficiencies. It is expected 

that in the next 7-8 years, there will be cut of about 10% irrigation water for meeting ever-increasing demand from domestic, 

industrial and other sectors. Hence, there is necessity to undertake large scale micro irrigation projects to bring more areas under 

micro irrigation systems for improving water use efficiencies to as high as 95%. 
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VII. CONCLUSION 

The growing population coupled with the industry growth and urbanization has resulted in increased demand of water thereby 

reducing the per capita availability of water. For optimum utilization of water resources, we have to adopt the most appropriate 

measures and put in place efficient water management systems. Demand management becomes the key to the overall strategy for 

managing scarce water resources. Since agriculture is the major competitive user, demand management in agriculture in water-

scarce and water-stressed regions would be central to reducing the aggregate demand for water to match the available future 

supplies. The creation of irrigation potential depends upon the efficiency of the system for delivering the water and its optimal use 

at the application level. With the modern techniques of integrating micro irrigation with canal irrigation as has been done in the 

case of Narmada Canal Project and the MIS is required to be adopted in other Irrigation command area also. Micro irrigation, 

comprising drip and sprinkler, has emerged as a tool for effective management of resources which save water, fertilizer as well as 

electricity and distribute water evenly unlike other irrigation systems. 
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