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Accelerated irrigation benefit programme (AIBP)

under different crops over FYPs in India successive 
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LIST OF ABBREVIATIONS

ADF : Augmented Dickey-Fuller 

AIBP : Accelerated Irrigation Benefit Programme 

BCM : Billion Cubic Meter

C&S : Condiments and Spices

CAD : Command Area Development 

CGR : Compound Growth Rate

CGWB : Central Ground Water Board

CI : Cropping Intensity

CLA : Central Loan Assistance 

CWC : Central Water Commission

F & V : Fruits and Vegetables

FYP : Five Year Plan

GDP : Gross Domestic Product

GSA : Gross Sown Area 

HVACs : High Value Agricultural Commodities 

HYV : High Yielding Varieties

II : Irrigation Intensity 

IMT : Irrigation Management Transfer

IPC : Irrigation Potential Created

IPU : Irrigation Potential Utilized

M&M : Major and Medium

MoWR : Ministry of Water Resources 

NABARD : National Bank for Agriculture and Rural Development 

NCA : National Commission of Agriculture

NCIWRDP : National Commission for Integrated Water Resources Development Plan

NIA : Net Irrigated Area

NSA : Net Sown Area

O&M : Operation and Maintenance 

PAC : Public Accounts Committee

PIM : Participatory Irrigation Management 

RIDF : Rural Infrastructure Development Fund

UIP : Ultimate Irrigation Potential



contributed nearly sixty per cent to the growth in agricultural productivity. 
the contribution of different sources of irrigation in agricultural growth is not 
uniform. The area irrigated by Government canals in India since independence is 

However, 



increasing at the rate of 2.4 per cent, while that by wells is increasing at the rate of 3.9 
per cent. (Kumar, 2005). Thus, the irrigation has been the mainstay of the agricultural 
development. But, due to unsustainable and inefficient development, water has 
become the scarcest natural resources.  According to the study conducted by the 
International Water Management Institute, while India and China will not have major 
water problems on an average, there will be massive regional variations in water 
availability.

Over the past, huge amounts have been directly invested by the public sector in 
various major, medium and minor irrigation works. The biggest single malady in the 
irrigation sector right from the first plan has been the continued tendency to start 
more and more new projects resulting in thin spreading of resource and consequent 
time and cost overruns. The investment in any sector generates capital in the form of 
infrastructure, improvement in the quality of natural resources and assets, and lead 
to the creation of productive assets. In simple terms, 'investment' means acquiring 
physical assets and facilities that result in the creation of incremental income over a 
period of time. In the agricultural sector, investment in irrigation is generally 
undertaken for realizing the potential by augmenting natural resources and 
enhancing efficiency of existing resources. The present study diagnoses the 
investment pattern in irrigation sector over successive five year plans (FYPs) in 
different geographical regions and examines its impact on agriculture using the 
available data to provide a feedback for equitable and sustainable development of 
water resources.
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provide a region-wise comparative study. Investment pattern in irrigation
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resources are over-estimated in various studies, ranging from 66 to 88 per cent. In 

should have been reduced by 450 BCM by the CWC. Thus, CWC has over-estimated 







Table  4. Region-wise groundwater resources availability, utilization and
stage of development in India.
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` 55,488.9/- crores during tenth FYP at 1993-94 prices, the share of irrigation
development has increased from  6,839.9/- crores during first FYP to `

utilized  44,105/- crore rupees during the tenth FYP. On the other hand, minor 
irrigation projects and CAD programmes spent ` 9,336/- crore and ` 2,047/- crore, 
respectively. 

`

Major &
Medium
projects

(79.49%)Minor
projects

(16.82%)

CAD
(3.69%)

The cost of creation of one hectare of irrigation through major and medium projects 

has increased substantially from ` 26,000/- during first FYP to  1,13,439/- during 

tenth FYP at constant (1993-94) prices (Table 6). At current prices, major and 

medium projects spent ` 2,11,405/- to create one hectare of irrigation potential in 

the country during tenth FYP. Similar increasing trend was observed in per hectare 

cost of creation of irrigation through minor irrigation projects during the same 

period (Table 7).  Minor irrigation projects spent ` 43,125/- at current prices and 

`23,141/- at constant (1993-94) prices to create one hectare of irrigation potential 

during tenth FYP. The Planning Commission also accepts that the cost of creation of 

one hectare of irrigation through major and medium projects have gone upto atleast 

365 per cent since the early planning periods. 

`

`



Period
 

Expenditure  
 

(  crore)`
 

(cumula-
 

tive)
 

IPC 
 

(000, ha)
 

(during) 
 

Irrigation 
intensity 

(%)*
 

Net 
IPC 

(000 
ha)

 

Exp. ( /Net ` IPC) 

At 
1993-94 

prices
 

At 
current 

price
 

At 

prices

 

At 
current 

price

 

Pre plan
 

---
 

---
 

9705
 

---
 

---
 

--- ---
 

---
 

I (1951-56)   5824 376 12191  2486  111 2240 26000  1679  

II (1956-61)   5278 380 14334  2143  114 1874 28167  2028
 

III (1961-66)   6560 576 16565  2231  115 1934 33916  2978  

Annual (1966-69) 3376 430 18095  1530  122 1254 26909  3426  

IV (1969-74)   7784 1242 20703  2608  123 2126 36618  5844  

V (1974-78)   9887 2516 24717  4014 125 3216 30742  7824  

Annual (1978-80) 7192 2079 26612  1895  127 1488 48331  13968

VI (1980-85)   17330 7369 27695  1083  128 845 205019  87174

VII (1985-90)   18990 11107 29920  2225  131 1695 111997  65541

Annual (1990-92) 6941 5459 30741  821  131 626 110946  87254

VIII  (1992-97) 19568 21669 32957 2216 133 1665 117556 130181
      

IX  (1997-2002) 33494 49290 36981 4024 136 2951 113508 167038

         

      
(2002 -2007) 44106 82195 42350 5369 138 3888 113439 211405

(000, ha)
IPC 

1993-94 

Table 6. Plan-wise financial expenditure incurred in major and medium 
irrigation projects



`

`

`

`

Period  Expenditure   
(` crore)  

IPC  
(000,ha) 
(cumula-

tive)  

IPC 
(000,ha) 

 (during) 

 

Irrigation 
intensity 

(%)*  

Net 
IPC 

(000 
ha)  

Exp. (`/Net IPC)

 
At 

1993-94 
prices

At  
current 

price

At 

prices

At 
current 

price

 
Pre plan --- --- 12901 --- --- --- --- ---

   
I (1951-56)  1016 66 14060 1159 111 1044 9727 628

    
II (1956-61)  2244 162 14731 671 114 587 38252 2754

    
III (1961-66) 5028 442 17000 2269 115 1967 25559 2244

     
Annual (1966-69)  4367 556 19020 2020 122 1656 26367 3357

   
IV (1969-74)  7314 1167 23400 4380 123 3570 20487 3270

    V (1974-78)  5604 1426 27300 3900 125 3125 17935 4565

    Annual (1978-80)  3379 977 30000 2700 127 2120 15937 4606

   VI (1980-85)  8036 3417 37520 7520 128 5869 13691 5821

    VII (1985-90)  10583 6193 46605 9085 131 6920 15293 8950

    Annual (1990-92)  3828 3006 50348 3743 131 2852 13422 10539

   VIII  (1992-97)  9457 10472 62479 12131 133 9112 10378 11493

    IX  (1997-2002)  7677 11297 75414 12935 136 9485 8093 11910

    X (2002 -2007)  9336 17398 80985 5571 138 4034 23141 43125

1993-94 
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Table 8. Zone-wise financial expenditure on irrigation projects during tenth 
five year plan



Odisha
s
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(` Crores)
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`
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`
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Table 9. Region-wise cumulative expenditure incurred and IPC created under 
AIBP upto 2009-10





total GDP (Table 11). In India, real GDP from agriculture has increased from  23,968 

billion in sixth FYP to ` 44,643 billion in tenth FYP indicating better performance of 

Indian agriculture over the year.

`

`

from 22 Mha during pre-plan period to 123.33 Mha upto tenth FYP

(42.35 Mha). Utilization of the total irrigation potential (IPC) was about 90-95



1
0

0
.0

0



in the subsequent FYPs upto annual plans (1978-80). Subsequently, utilization of the 

irrigation potential started declining with 73.90 per cent utilization at the end of 

tenth FYP. As per the latest estimates, the gap between irrigation potential created 

and utilized is anticipated to be about 32 M ha (about 26 per cent). The increasing gap 

between IPC and IPU over the years indicated inefficiency in the water resource 

utilization. Among the regions, utilization of the IPC varied from 65.52 per cent in 

Eastern region to 82.38 per cent in Northern region (Table 13). Less than hundred per 

cent utilization of IPC indicated inefficient water use and lead to wastage of precious 

resources on the one hand, and loss of opportunity to increase the agricultural 

production and subsequently the income of the rural producer, on the other. Among 

the states, utilization of irrigation potential created varied from about 60 per cent in 

Madhya Pradesh to 93 per cent in Punjab (Appendix 3). It is to be noted that these 

figures do not give a correct picture of utilization of irrigation potential, mainly 

because of following reasons (GOI, 1999);

1. A lag of few years between the introduction of irrigation and its full utilisation 

(which is less in case of Minor Irrigation) is obvious due to time required for the 

construction of the distribution system as well as for switching over from 

rainfed agriculture to irrigated agriculture involving major changes in 

agricultural techniques which the farmers take time to master. 

2. The criteria/norms for reporting creation of irrigation potential and its 

utilisation adopted by the states are not uniform. For example, Maharashtra 

gives the utilisation as achieved and irrigated, while Uttar Pradesh gives the 

maximum area irrigated since inception during any rabi and kharif  period.   

3. The potential area which can be irrigated in a system depends on several 

variables including availability of distribution networks, the volume and 

seasonal pattern of water availability, conveyance losses, distribution and 

application on fields, the extent to which the conjunctive use is developed and 

the actual crop pattern on ground. There is considerable evidence to show that 

the crop pattern actually adopted by the farmers are often much more water 

intensive than assumed and this is one important reason why actual area 

irrigated is smaller than designed potential (Vaidyanathan, 1999). In so far as 

the assumptions in respect of these parameters underlined in the project 

design are not actually realised in full, there is bound to be divergence between 

actual area irrigated and the potential created.



Plan  Canal  Tank  Tube well  
Other  
wells  

Net Irrigated 
Area

First Plan  8971  3894  115  6638  21777

Second Plan  9816  4596  135  6862  23558

Third Plan  10907  4606  913  6989  25876

Annual Plans (1966-69)  11461  4281  2302  7401  27703

Fourth Plan
 

12924
 

3885
 

4788
 

7530
 

31445

Fifth Plan
 

13936
 

3830
 

7125
 

7711
 

34999

Annual Plans
 
(1978-80)

 
14962

 
3709

 
8733

 
8414

 
38292

Sixth Plan
 

16092
 

3210
 

10625
 

8488
 

40802

Seventh Plan
 

16529
 

2780
 

13030
 

8997
 

44035

Annual Plans (1990-92)
 

17622
 

2968
 

14713
 

10653
 

48945

Eighth Plan
 

17320
 

2979
 

17322
 

11447
 

52630

Ninth Plan
 

16597
 

2515
 

21788
 

12124
 

56342

Tenth Plan

 
15502

 
1926

 
24226

 
11848

 
59073

CGR (1950-2007) 1.26 -1.40 8.01 1.30 2.08

Net irrigated area (NIA) in India has increased from 21.77 Mha in first FYP to 59 Mha 
in tenth FYP because of improving irrigation infrastructure over the years with the 
compound growth rate (CGR) of 2.08 per cent per annum (Table 14). However, a 
structural shift has been observed in the relative contribution of different sources of 
irrigation in NIA over the years.
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structures and breakdown of the local authority system (Marothia, 1992 and 1993;
Vaidyanathan, 1997). It has been observed that in a period of 10 years, 

cropping intensity over the planning periods from 111 per cent in first FYP to 136 per 
cent in tenth FYP.



Plan
 

Net 
sown 
area 

(NSA)
 

Gross 
sown 
area 

(GSA)
 

Net 
irrigated 

area (NIA)
 

Gross 
irrigated 

area (GIA)
 

% of 
NIA 
to 

NSA
 

% of 
GIA 
to

 

GSA
 

Cropping 
intensity 

(%)
  

First  125.95 140.01 21.57 23.93  17.13  17.09  111   

Second   131.58 150.51 23.56 26.94  17.91  17.90  114   

Third  136.51 156.89 25.88 29.85  18.96  19.03  115   

Annual  

(1966-69)  138.14 160.21 27.70 33.79  20.05  21.09  116   

Fourth  139.66 165.05 31.45 38.58  22.52  23.37  118   

Fifth  140.06 168.76 35.00 43.68  24.99  25.88  121   

Annual  
(1978-80)  

140.94 172.20 38.29 48.76  27.17  28.32  122   

Sixth  141.18 175.60 40.80 52.28  28.90  29.77  124   

Seventh  139.76 178.03 44.03 57.81  31.50  32.47  127   

Annual 
(1990-92)  

142.32 183.99 48.83 64.08  34.31  34.83  129   

Eighth  142.61 187.48 52.62 70.05  36.90  37.36  132   

Ninth  141.64 189.70 56.06 76.46  39.58  40.31  134   

Tenth  139.54 189.84 58.81 81.20  42.15  42.77  136  

Irrigation 
intensity 

(%)

111

114

115

122

123

125

127

128

131

131

133

136

138  

CGR 
(1950-2007)

0.18
 

0.58
 

2.08
 

2.52
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the high value crops such as fruits, vegetables, sugarcane, spices, etc required assured 

irrigation for their cultivation, their increasing share in GSA indicated improvement 

in irrigation facilities over different planning periods. Thus, assured irrigation 

emerged as an important factor for increasing diversification of Indian agriculture 

along with various other economic, policy and technological factors. Among the 

crops, fruits and vegetables witnessed maximum growth (3.36 per cent per annum) 

in their area during 1950 to 2007. 

Further, 99.57 and 91.08 per cent area under sugarcane and wheat, respectively had 

access to irrigation during tenth FYP in India (Table 18). Irrigated area under 

sugarcane has increased from 67 per cent in first FYP to 99.57 per cent in tenth FYP 

with the annual growth of 2.58 per cent. Similarly, irrigated area under wheat 

increased from 35.21 per cent in first FYP to 91.08 per cent in tenth FYP with the 

annual growth of 4.1 per cent. More than half of the total area under fruits and 

vegetables, condiments and spices, cereals and rice was under irrigation during tenth 

FYP. Pulses and oilseed, which are primarily grown under rainfed conditions, 

occupied minimum area under irrigation. However, oilseeds witnessed maximum 

growth in irrigated area under them during 1950 to 2007 because of technological 

and policy boosts provided by government to increase the oilseeds production. 

3.3.6.  Impact  of  irrigation  development on  crop  yield  in  India

Irrigation is the one of the most important factor affecting yield and contributes about 

sixty per cent to the growth in agricultural productivity (Seckler and Sampath, 1985). 

Yield and irrigated area under respective crop followed similar trend over different 

FYPs (Table 18). It was found that irrigated area under crops, particularly water 

intensive crops (rice, wheat, sugarcane, fruits and vegetables) and the respective 

yield has increased in the same direction. Results of the time series regression 

analysis also showed irrigation a significant factor affecting crop yield positively 

though with varying degree except pulses. For pulses, irrigation was not found to be a 

significant factor because they are primarily grown under rainfed and residual 

moisture conditions. Rainfall was found to be significant factor affecting yield of 

pulses positively. Rainfall was also significantly affecting yield of all the crops except 

sugarcane and wheat which are mainly grown in irrigated conditions. About 94 and 

91 per cent of the sugarcane and wheat are grown under irrigated conditions in India, 

respectively. For oilseeds, irrigated area has increased from less than one per cent 

during 1950s to 27 per cent in 2008 and was found significant in combination with 

rainfall and trend variable. Trend variable represents technological improvement 

and was found to be significant and positive for all the crops. Overall, agricultural 

productivity, expressed in terms of value of agricultural commodities (`) per net 

28



sown area at 2004-05 prices, was positively affected by irrigation, rainfall and 

technological improvements. It is to be noted that estimated coefficients represent 

elasticity of the crop yield with respect to respective variable because variables are 

expressed in logarithmic terms (Cobb-Douglas production function) except in case of 

wheat, where model was run with transformed variables to make the series 

stationary. 

3.4.    Challenges for sustainable irrigation development in India

In spite of large investments, the performance of many irrigation and drainage 

systems is significantly below potential due to variety of shortcomings. These include 

inadequate design, use of inappropriate technology, system layouts that do not 

adequately reflect existing conditions, inappropriate governance arrangements, and 

poor management practices. The most obvious manifestations of these shortcomings 

in irrigation are unreliable main system water supply, water wastage and poor 

maintenance practices. Irrigation can also cause certain environmental problems, in 

the areas of drainage and stalinisation, habitat change, and human health. Over-

irrigation and injudicious planning of roads, canals and other rural infrastructure 

blocking the natural drainage ways also cause many of the drainage problems, 

especially in irrigated areas. Some of the challenges for the sustainable irrigation 

development in India are as follows;
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Appendix 2. State wise ultimate irrigation potential (UIP)
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