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CHAPTER – I

INTRODUCTION

“Water is probably the only natural resource to touch all aspects of human civilization – from agricultural and industrial development to cultural and religious values embedded in society”.

-   Koichiro Matsuura, Director General, UNESCO.


Water is the elixir of life, a precious gift of nature to mankind and millions of other species living on the earth. Water resources occupy a special place among other natural resources. Water is also fundamental for sustaining a high quality of life and economic and social development. From the very beginning, humanity has realized the vital importance of water in principle but has been reckless about its use in practice. The estimates suggest that the earth’s hydrosphere contains a huge amount of water, but 97.5 per cent of this saline water, and only 2.5 per cent is fresh water. Out of available fresh water, 68.7 per cent is in the form of ice and permanent snow cover in polar and high mountainous regions. Fresh ground water comprises 29.9 per cent of fresh water resources. Only 0.26 per cent of the total amount of fresh water on the earth is concentrated in lakhs, reservoirs and river systems (Ranjitkumar et al., 2003). 


Water is becoming increasingly scarce worldwide. With the fast decline of irrigation water potential and continued expansion of population and economic activity in most of the countries located in arid and semi-arid regions including India, the problem of water scarcity is expected to be aggravated further. Though India has one of the largest irrigated area in the world, its per capita or per hectare availability of water is one of the lowest in the world. All the easily possible and economically viable irrigation water potential have already been developed in India, but the demand for water for different purposes has been growing continuously. The water use efficiency in the agricultural sector, which still consumes over 80 per cent of water, is only in the range of 30-40 per cent in India, indicating that there is considerable scope for improving the existing water use efficiency (Narayanamoorthy, 2003). 

Water Harvesting in Ancient Time – Rain Water Harvesting


In ancient times, people in different parts of the world knew the importance and different methods of conservation of rain water. There are evidences that, even during Harappan period, there was a very good system of water management. People used to manage water resources considering it as part of the nature which is essential for their survival. This could be seen from the rain water harvesting structures in the low rainfall areas of Rajasthan, harvesting springs in hilly areas and mountainous regions and percolation ponds and tanks in southern India. In Tami Nadu, the ancient people stored rain water in public places separately for drinking purposes and bathing and domestic purpose. They also formed percolation tanks or ponds, for the purpose of recharging irrigation or domestic well. They would periodically clean the water ways so as to get clean water throughout the year.


Extensive rain water harvesting apparatus existed 4000 years ago in the Negev Desert. In ancient Rome, residences were built with individual cisterns and paved courtyards to capture rain water to augment water. On small islands with no significant river systems, rain water is the only source of water. The island of Gibraltar has one of the largest rain water collection systems in existence.

Present Water Crisis


It is common knowledge that the fresh water sources which are finite and fragile are becoming scarce day by day. More than 1.5 billion people worldwide depend on ground water and many more rely on agricultural products grown with ground water. The global water scenario is so grim that more than one third of world’s population is already living in countries with moderate to high water stress. According to a report of Global Environment Outlook, the global fresh water consumption has risen six fold between 1900 and 1995 which is roughly twice the rate of population increase. This problem is assuming serious proportions in Africa and West Asia. Roughly 20 per cent of world population lacks access to safe drinking water. Excessive withdrawal of ground water, more than recharge, has become widespread in many parts of the Arabian peninsula, China, India, Mexico, Former Soviet Union and the United States resulting in appreciable fall in water level. With rapid industrialization during the last century, excessive use of fresh water for different purposes is mainly responsible for the present scenario. Over extraction of ground water has also affected its quality leading to saline ingress in coastal areas as in the case of Oman, Bahrain and India. Biological contamination in the form of faecal colifom count, chemical fertilizer and pesticide residue in Asia’s river is 50 times higher than the WHO guidelines making the local population vulnerable to high risk level. The problem is not widely recognized because it is going underground. However, in many places the situation has already reached a crisis level and may be economically irreversible. 


Water resources scenario in India is more or less a replica of the global picture. India, though blessed with a fairly high annual rainfall averaging about 1100 mm, the distribution pattern and duration of monsoon is not uniform resulting in bulk of the rainfall escaping as run-off. It is estimated that approximately only 25 per cent of the annual distribution of rainfall is being utilized at present. The ground water level in India’s western states of Punjab and Haryana – the nation’s principal breadbaskets has dropped precipitously because of overture. Poor farmers once had to drill a well just 33 feet to get water, not they have to go down as much as 330 or more which increases the cost of drawing water many times more (Rajvedi, 2003). 


Accordingly there is a wider scope for ground water extraction than surface water all over the world. In India ground water contributes to 56 per cent of the area irrigated while surface water contributes to 44 per cent. In Tamil Nadu, the total water potential of the state including ground water is 46,450 MCM (1643 TMC). The total surface water potential of the state is 24,160 MCM (853 TMC) including the contribution from the neighbouring states viz., Kerala, Karnataka and Andhra. 

TABLE – I

TOTAL WATER POTENTIAL IN TAMIL NADU

	S.No.
	Water potential
	MCM
	TMC

	1.

2.
	Surface water potential within the state

From neighbouring states
	16769

  7391
	592

261

	
	Sub-Total
	24160
	853

	3.
	Ground water potential
	22380
	790

	
	Total
	46540
	1643


Source  :  (India water portal.org).


Water is a serious limiting factor as the state has harnessed the available surface water potential. Of the total annual water potential of 46,540 million cubic metres (MCM) in the state, surface flows accounts for nearly half. Of the two major resources of irrigation water in the state namely, surface and ground water, the surface water potential of about 2.4 million hectares (24160 MCM) has almost been fully (more than 95 per cent) tapped since the late sixties. Ground water resource is, therefore, the only alternative source for further development. 


According to the revised ground water estimation methodology – 1997 recommended by a committee constituted by MOWR, Government of India, the ground water position is as follows :
TABLE – II

GROUND WATER POSITION IN TAMIL NADU

	S.No.
	Details of ground water
	In million cubic kilometers

	1.
	Total dynamic ground water resource in Tamil Nadu
	23070 M.cum.

	2.
	Net annual ground water availability
	20763 M.cum.

	3.
	Gross draft for irrigation
	16581 M.cum.

	4.
	Gross draft for domestic and industrial
	646 M.cum.

	5.
	Allocation for domestic and industrial supply upto next 25 years
	879 M.cum.

	6.
	Net ground water availability for future irrigation
	3303 M.cum.


Source  :  (India water portal.org.)


When this estimate is projected to January 2003, the balance ground water potential available for future development works out to 3142.27 M.cum. 
TABLE – III

PROJECTION OF ANNUAL FRESH WATER DEMAND FOR VARIOUS USES (IN CUBIC KILOMETERS)

	Purpose
	1985 AD
	2000 AD
	2025 AD

	
	Surface water
	Ground water
	Both
	Surface water
	Ground water
	Both
	Surface water
	Ground water
	Both

	Irrigation 

Other uses

Domestic and livestock

Industries

Thermal power

Miscellaneous
	320

40

-

-

-

-
	150

30

-

-

-

-
	470

70

16.70

10.00

2.70

40.60
	420

80

-

-

-

-
	210

40

-

-

-

-
	630

120

32.85

30.00

3.30

53.85
	510

190

-

-

-

-
	260

90

-

-

-

-
	770

280

46.00

120.00

4.00

110.00


Source  :  CWC (1995, P. 279).

FIGURE – I
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The projected annual demand for fresh water to meet both the irrigation and non-irrigation requirements can be seen from Table – III. Even though the fresh water requirement for meeting domestic, industrial, and other non‑irrigation needs is just one-fourth of total water demand, it is expected to grow at a much faster rate as compared to the water requirement for irrigation purpose. As for instance, the non‑irrigation water demand is projected to growth from 70 cubic kilometers (CKM) in 1985 to 280 CKM by 2025 AD signifying exactly a four-fold increase. Among the non‑irrigation purposes, the growth rate of water for meeting industrial requirements is the highest. This is followed by the growth rate of water for meeting drinking and other domestic requirements. On the other hand, irrigation water demand that accounts for a three-fourth share in total water demand is projected to increase from 470 CKM in 1985 to 740 CKM by 2025 AD. In view of such a faster growth of water demand on the one other, the gap between water demand and supply remains unavoidable and the attendant irrigation gap becomes inevitable. Another major supply side factor, i.e., the problem of ground water depletion, is also likely to further aggravate the irrigation gap especially in some of the agriculturally mere important regions within states like Punjab, Haryana, Tamil Nadu and Gujarat. 
TABLE – IV

GROUND WATER POTENTIAL AND UTILISATION, MARCH 1993 (IN CUBIC KILOMETRE / YEAR)

	Ground water potential and utilisation
	Replensible ground water resources
	Provisions for non‑irrigation needs
	Utilizable amount for irrigation
	Net draft
	Balance for future irrigation
	Current ground water use (%)

	Tamil Nadu

All India
	26.39

453.42
	3.96

68.32
	22.43

385.10
	13.56

115.66
	8.87

269.44
	60.44

30.03


Source  : (Central Ground Water Board (CGWB), 1994)

TABLE – V

STATUS OF GROUND WATER EXPLOITATION IN TAMIL NADU AND INDIA JANUARY 1992
	Status of ground water
	Total block
	Percentage share of

	
	
	Dark
	Grey
	White

	Tamil Nadu

Total – All India
	378

4565
	11.38

5.63
	20.11

7.91
	68.52

86.46


Source  :  Central Ground Water Board (CGWB), 1992.

TABLE – VI

TIME SERIES DATA OF RAINFALL BY SEASONS (LAST 10 YEARS)

(Year : 2006-2007)

	S.No.
	Year
	Hot weather season
	South west monsoon
	North east monsoon
	Winter season
	Total
	Deviation of

 percentage

	
	
	Normal
	Actual
	Normal
	Actual
	Normal
	Actual
	Normal
	Actual
	Normal
	Actual
	

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
	1997-98

1998-99

1999-00

2000-01

2001-02

2002-03

2003-04

2004-05

2005-06

2006-07
	135.1

135.1

135.1

135.1

135.1

135.1

148.4

148.4

148.4

148.4
	  75.0

  69.8

  92.3

141.9

  66.2

  69.6

202.0

294.7

162.1

128.4
	158.2

158.2

158.2

158.2

158.3

158.3

192.9

192.9

192.9

192.9
	167.7

229.7

  87.1

339.0

152.4

  78.6

  90.1

233.3

177.6

141.5
	328.2

328.2

328.2

328.2

328.2

328.2

327.0

327.0

327.0

327.9
	571.9

434.8

504.7

179.8

327.0

  62.8

205.4

260.2

505.7

444.3
	25.6

25.6

25.6

25.6

25.6

25.6

26.1

26.1

26.1

26.1
	  0.6

16.0

68.7

  5.0

  6.1

17.6

16.7

26.6

17.7

11.1
	647.2

647.2

647.2

647.2

647.2

647.2

694.4

694.4

694.4

694.4
	890.2

750.3

752.6

665.7

551.8

228.6

514.2

814.8

863.1

725.3
	 37.50

 16.00

 16.30

  2.80

-14.74

-67.67

-26.00

14.70

24.30

  4.40


Source  : Assistant Director of Statistics, Coimbatore.


Time series data of rainfall by seasons for last 10 years can be seen from Table – VI. Maximum of 38 per cent of rainfall in the period of 1997-98 and minimum of -14.74 per cent of rainfall in the period of 2001-02. 


The Prime Minister Dr.Manmohan Singh recently told the first congress on ground water organized by the Ministry of Water Resources that subsidized access to water for economic and commercial purposes can no longer be sustained. The rising level of water stress and deteriorating ground water quality in many states make this observation timely. When demand overtakes all sources of supply in three to four decades, the costs will be very high. The ground water situation is becoming critical. Ground water meets half 
FIGURE – II
TIME SERIES DATA OF RAINFALL BY SEASONS (LAST 10 YEARS)
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of all irrigation needs besides 85 per cent of rural and 50 per cent of urban water supply. But a quarter of all blocks surveyed by the Central Ground Water Board are now classified as critical, semi-critical, or overexploited. Unsustainable ground water extraction coupled with profligate use by the affluent is causing distress in urban areas. Water sector reform has become an imperative, but there is no agreement on what will achieve optimal results. The expert group of the planning commission on ground water headed by Dr.Kirit S. Parikh has pointed to the limited value of regulation in curbing extraction in a country with millions of wells. A massive community led programme to recharge ground water and augment surface storage may perform better. 


Agriculture accounts for a major part of all water use and any saving achieved through higher efficiency can ease the pressure on ground water, especially in the peninsular states. Inefficient use in irrigation is partly blamed on the availability of free or highly subsidized power, a factor Dr.Manmohan Singh and the planning commission have taken note of. Any attempt to make changes to this politically sensitive scheme is bound to run into trouble and the benefits to the ground water table may be modest. Better results can be achieved by strengthening subsidies for efficient micro-irrigation techniques, with concurrent support for rain harvesting and artificial recharge structures. In cities and towns, the value of mandatory rain water harvesting to recharge ground water is tremendous – as is evident from the Chennai experience. As demand rises and supply comes under strain, the centre, the states and local bodies will be under pressure to exercise their authority as public trustees of water to guarantee equity and accessibility. In fact, courts have pinpointed this responsibility in cases involving ground water and river basin pollution in Tamil Nadu and unbridled extraction for profit in Kerala. The task of evolving a frame work to meet the egalitarian objectives of the National Water Policy and the National Environment Policy must be taken up as a top priority.


In recent years, global discussions on water scarcity have been dominated by considerable debate on the true value of water. This is because one of the reasons for misallocation, misuse and degradation of water is that it is not priced to its true value. While there is general endorsement of the universal statement that water is social, economic and environmental good because of the multiple roles it performs, very little consensus exists over how it should be treated in different contexts and the implications for governance and management of the resource, including inter-sectoral allocation, pricing and efficiency of use. This is particularly true for ground water. 


In this background an attempt was made to analyse the “IMPACT OF USING GROUND WATER IRRIGATION ON AGRICULTURAL PRODUCTION IN THONDAMUTHUR BLOCK IN COIMBATORE DISTRICT” with the following objectives :

1.
To study the development of water resource in Tamil Nadu.

2.
To study the capacity of water in Coimbatore district.

3.
To study the socio-economic status of the selected farmers.

4.
To analyze the usage and benefits of ground water irrigation on agricultural production.

5.
To study the suggestions from suitable policy measures. 

HYPOTHESIS


The hypotheses studied in the study include :

1.
Economic well being of the farmers was dependent on agricultural production.

2.
There has been a declaration in ground water irrigation during the study period.

3.
The socio-economic status of the farmers was improved by the ground water irrigation.

4.
Ground water irrigation of the farmers was independent of socio-economic variables.

5.
Over utilization of the ground water irrigation were related to the socio-economic characteristics of the farm size.

CONCLUSION


This study was done on ground water irrigation in Thondamuthur block is expected to the use to the ground water to meet the farmers need, availability of water, storage of water and make them ground water irrigation more effectively. 

CHAPTER – II

REVIEW OF LITERATURE


The literature pertaining to the current study on “IMPACT OF GROUND WATER IRRIGATION ON AGRICULTURAL PRODUCTION OF THONDAMUTHUR BLOCK IN COIMBATORE DISTRICT” is presented and discussed under the following heads :


A.
Impact on ground water irrigation


B.
Socio-economic evaluation of ground water irrigation

C.
Sustainable development of water resource management

D.
Related studies with this topic

A.
IMPACT ON GROUND WATER IRRIGATION


Chandra and Singh (1987) assessed impact of irrigation on crop production in Ram Ganga command area. The main objectives of the study were to estimate the changes that took place in land use pattern, irrigation and cropping pattern and to measure the impact of the project on the growth of crop yields. To effectively assess the impact of the project, in rising the productivity of major crops, the total period from 1971-1981. The changes in land use pattern in the total common area during post-project as compared to pre-project revealed that the share of barren and uncultivable land, uncultivable waste land and land under miscellaneous trees, crop and groves reduced. The study concluded that impact of increase in irrigation facilities on the yield of wheat and rice crops in the 10 districts of command area was highly significant. These two constituted major crops of Rabi and Kharif season respectively. Results of cropping pattern changes also go in favour of these two crops. At the same time reduction in the canal irrigation and rapid increase in the tube well irrigation all that had been achieved was not entirely due to the facilities made available by the command area project in the districts. 


Singh (1989) analyzed dry land watershed development and management – a case study in Karnataka. The main objectives of the study were to study and analyze the process of planning management of Mittemari Watershed Project (MWP) and to assess its impact on yields and net returns of the major crops grown in the watershed. From Karnataka mittemari watershed was selected for the study. Using the principle of “with and without” the study was conducted in four project villages and four control villages at two points of time, 1984-87. Improved watershed development technologies were available with various research institutes in Karnataka and there was an institutional arrangement for compiling, screening and releasing new technologies found suitable for adoption by farmers. The mittemari experience showed that the watershed development projects can be planned and managed with the staff and funds normally available with various line departments in the states in Karnataka, a decision at the state level to adopt the watershed approach and creation of an organizational structure for facilitating it’s implementation and co-ordination with other programmes was done by creating a state level watershed development council, divisional level dry land development teams. The project imputed that positive impact on crop yields, net benefits from crops and availability of water in the project area and that was financially viable. The case study showed that farmers’ participation in the project was low despite the efforts made by the project staff to involve them.


Sisodia (1992) studied Warabandhi system of irrigation management in Chambal command area, Madhya Pradesh. The study focused to evaluate the impact of Warabandhi on land use and cropping patterns, cropping intensity and yield levels of principal crops and 
studied the structure of input use, farm income and benefit cost ratio of Warabandhi programme. The total number of farmers was 234 with 335 plots having an area of about 237 hectares of land. The benefit cost ratio had been worked out for the entire project area. The Warabandhi programme gave commensurate benefits to the cultivators. It should be enforced throughout the command area particularly in the head reaches where the water supply remains more or less reliable and regular. The study would help create a sense of farmer ownership and responsibility for subsequent maintenance. There exists large scope for it’s improvement resulting in the acceleration of expansion of area under irrigation. The most important component for further improving the productivity of irrigation was better water management.


Selvarajan et al. (1992) attempted to find out impact and constraint analysis of watershed based resource conservation cum production management in Alfisols of Karnataka. The objectives of the study were to assess the impact of watershed development programme on selected economic indicators and to analyze the economic feasibility of implemented watershed development programme and to identify the gaps or constraints inhibiting the optimum utilization of developed resources in the watershed. The 73 farm families were selected for the study. But “with” and “without” and “before and after” approaches were used for the analysis to bring out the impact of the programme. The study revealed that the shift in rain fed cropping pattern turned out to be non-significant where the scope for new crop was also restricted due to soil depth and topography limitations in irrigated cropping pattern, the shift occurred during post project period was observed to be significant where, with the improved ground water availability and dependability, new corps like mulberry, vegetables and oil seeds got introduced into the cropping pattern. In irrigated farming, adopting of conservation technology had improved the productivity by 19.5 to 35.2 per cent as a result of more and dependable water availability as reflected from the analysis of shift in cropping pattern.


Binh et al. (1994) studied on “Impact of ground water” analyzed evaluation of the possibility for rainfed agriculture using a soil moisture simulation model. The objective of the study was to comprehend the impact fluctuations in the soil moisture profiles on crop production under varying rainfall conditions, across a given set of locations. The study indicated that 705 or less rainfall probability level ; soil moisture condition was satisfactory for agriculture production with crops like corn and soyabean. A Markov chain model was used to generate daily rainfall for the simulation of soil moisture contents under normal and dry years. Using themodel, the analysis predicted relatively moderate variation of water contents in the region along the Red river. The prediction based on numerical results was in agreement with results of the experiment conducted in Gialam (Red River Delta) in winter 1991-92. In order to avoid the expected moisture-deficit periods, the crops to be grown in the area should be planted as early as possible. The simulation results also could be used to plan irrigation schedules where irrigation was indeed possible as well as to predict crop yields when combining with crop growth methods. 

Panda et al. (1998) evaluated impact of watershed development on dry farming in Kalabhandi, Bolangir and Koraput (KBK) districts of Orissa. Data collected from a random sample of 200 households selected from four villages – two from the project area and another two outside the project area of Kashipur block in Rayagada district during January 2005. The study discussed the level and extent of food security of the people who were directly reaping the benefits of watersheds created under IWDP and those who were living outside the project area. The study indicated that the impact of watersheds in dryland agriculture was favourable in terms of changes in cropping pattern and it was intensity but not in food security and the incidence and intensity of poverty in the project area compared to adjoining non-project areas which acted as a surrogate for the project area when the IWDP project was not implemented. The distribution of food in secure households in terms of per capita daily calorie – intake classes in the project area in relation to the non-project area clearly indicated that the percentage of highly food insecure households were higher and comparatively less insecure households were lower in the non‑project area and reverse was the case in the project area. The overall impact of watershed on cropping pattern was encouraging and there was very large‑scale food insecurity, to the extent of 84 per cent in the project area and 100 per cent in the non‑project area. It was because of the faulty consumption pattern of the tribals and they were exploited in the product as well as labour market.

Shiyani et al. (1999) depicted the economic impact of drip irrigation on cotton growers of Saurashtra region. This study dealt with sources of motivation for drip irrigation comparative cost structure of drip and non-drip cotton cultivation in Saurashtra region, profitability and cost of production of drip and non‑drip cotton cultivation, benefits of drip irrigation system and constraints in the adoption and operation of drip irrigation system. In total, 88 drip adopters and 89 farmers not using drip irrigation were selected from four districts of Saurashtra region viz., Amreli, Bhavnagar, Junagadh and Rajkot for the study. The major source of motivation was drip companies followed by other farmers, demonstrations, agricultural fair etc., Conducted farmer’s visited to the nearby farms having drip irrigation systems would go a long way in creating awareness amongst the farmers about the imperative need for adopting modern technology. A comparative picture of cost per hectare of cotton cultivation for the adopters of drip and non‑drip adopters revealed that the cost – 1 was almost the same in both the groups and there existed significant differences in cost – 2 and cost – 3 incurred both the groups. The cost of irrigation was much higher in case of cotton growers adopting surface irrigation method as compared to drip irrigation method. Input‑output ratios over different costs indicated that the return per rupee investment in cotton cultivation was comparatively higher in the case of drip irrigation system when compared to surface irrigation method. There existed significant differences in cost – 2 and cost – 3 between drip adopters and the farmers using surface method of irrigation. Higher yield, lucrative profit, increase in labour productivity and reduction in unit cost of production were the major advantages of drip system over conventional methods of irrigation. Other advantages of drip irrigation included saving in water, reduction in weeding and labour cost, successful in unlevel and cloddy solid, reduction tillage, maintenance of soil structure, taking of more than one crops in a year, decrease in diseases or pests, increase in fertilizer efficiency, improvement in quality of production etc. Major constraints encountered in the adoption and operation of drip irrigation system were high initial investment, maintenance of proper pressure in the whole system of drip, lack of technical knowledge, inadequacy and uncertainty in power supply, lengthy procedure of banks for availing the loans, irregular services from the drip companies, damage to pipe lines by rodents and squirrels, frequent cleaning of whole system, uneven distribution of water, difficulty in interculturing, clogging of drippers, etc. 


Kalra and Singh (2000) revealed integrating canal water distribution and ground water development in Eastern Yamuna canal command area in western Uttar Pradesh. The study was undertaken to find out the extent and impact of water availability from different sources of irrigation in meeting the time and magnitude specific requirements of crops and crop productivity. Eighty farm units were selected for the study during the rabi season of 1996‑97. Production function model for wheat yield was attempted to find out water utilization, yield and irrigation water cost pattern on the basis of sources of irrigation. The result of the production function analysis indicated that the area of the wheat crop had negative impact on wheat yield, but statistically this was not found significant and seed rate had significant negative impact. Higher doses of seed rate led to decrease in the yield and vice versa. The positive effect of number of irrigations indicated that breaking total irrigation into more number of irrigation applications increase productivity. The farmers with electric tube wells as a source of irrigation water supply obtained the highest average yield. It was due to better control over the irrigation water supplies. The farmers with canal as the only source of irrigation water were the worst performers in terms of yield. The larger proportion of sample farmers (nearly 50 per cent) used both the sources and had yield and water utilization figures very close to the average figures of the area. The cost of irrigation, canal plus ground water category paid the highest. The simultaneous existence of private wells with no control over water extraction, specially in view of fixed monthly electricity charges which had no relation with pumping hours, resale market for ground water, wide cost structure due to varying cost of pumping with water sellers and the canal water with no control over water distribution at field level, presented a very complex at field level, presented a very complex scenario of irrigation system management.


Thakur and Saini (2000) stressed the impact of irrigation on farm production of sample farmers in Himachal Pradesh. The impact of irrigation on farm production with respect to a study entitled “Post‑construction survey of completed irrigation project under USAID programmes in the district Kullu”. Out of the 45 farmers, 37 farmers were selected for the study. Tabular method was used to analyze the cropping pattern and farm production. After the installation of irrigation project the operational holding under cereal crops declined whereas there had been a significant increase in the area under commercial crops. The resource use pattern had changed ; the farmers were still using higher seed rates of crops and following traditional broadcasting method of sowing. The use of chemical fertilizers had increased significantly. The employment had increased in agriculture sector. The impact of irrigation was visible in terms of notable increase in the yields of all crops after installation of the project. The per farm production and marketable surplus of food grains after the project was quite higher. After installation of the project, majority of the farmers owned improved cows instead of local cows and buffaloes. The cropping system and income has changed which led the improved livestock management for higher milk production in the study area. About 60 per cent change in household earning was observed after installation of the project. The provision, of well planned irrigation facilities and agro-climatically best suited area provided to the farmers for the production of off‑season vegetables crops and high yielding varieties of cereal crops. The study concluded that the farmers in command area of the scheme shifted their cropping pattern and livestock rearing towards cash crops and cross‑bred cows.


Rajput et al. (2000) stated economic impact of Rajiv Gandhi watershed development programme in tribal district Jhabua of Madhya Pradesh. The main objectives of the study were to study the farm structure, cropping pattern and cropping intensity on the farmers of different sizes in Watershed Development Programme (WDP) and non‑WDP area, to work out the cost of production of different crops on the farms of different sizes in WDP and non‑WDP area and the cost and returns and benefit cost ratio of important crops in the farms of different sizes in WDP and non-WDP area and to examine the constraints of WDP and put forth suggestions. A sample of two villages each from Rajiv Gandhi watershed development programme and non-WDP areas were selected from Jhabuarhsil of Jhabua district for the study. The sample consists of 45 farmers from each of the categories of WDP and non-WDP areas during the year 1996-97. The WDP helped in a shift in the cropping pattern, increase in the productivity of crops in favour of high yielding varieties of commercial crops and considerate improvement in cropping intensity with the advent of conjunctive use of water which in turn resulted in higher income levels. The yields and cost of production per quintal of various crops were higher in WDP as compared to non‑WDP area. There was significant improvement in the yield level and cost of production per quintal of various crops due to Rajiv Gandhi watershed development activities. The WDP was helpful in increasing, income and gainful employment. Input cost, gross returns and net returns per hectare of various crops were higher in WDP as compared to non‑WDP areas. The better use in the availability of water through WDP resulted in the higher use of inputs like human labour, bullock labour, improved seeds, plant protection measures and chemical fertilizers, resulting in increased productivity on beneficiary farms. The gross income, net income and return per rupee of investment were significantly higher after the implementation of Rajiv Gandhi WDP. The productivity levels were higher in WDP as compared to non‑WDP areas. There had been a positive impact of Rajiv Gandhi watershed development programme in raising the level of farm income on watershed area. The major constraints faced by the farmers in WDP were inadequate staff, lack of infrastructure facilities, small funds for land and water management works, lack of knowledge of watershed technology, lack of irrigation facilities, lack of recommended packages of practices, lack of improved seeds etc. and lack of adequate information of the resources and requirement of the farmers of the area for proper planning of WDP. The productivity of crops might be increased using modern inputs like high-yielding varieties of seeds, chemical fertilizers, irrigation and plant protection measures etc. The coordination of farmers and government functionaries, land development activities were some of the measures for improving the WDP.


Iyer (2001) evaluated the study achieving food security through watershed development. The objectives of the study were to assess the impact of watershed development in the project regions on food security of the vulnerable sections, and  to identify the factors that positively affected the impact or restricted reaching the expected impact and to make recommendations for improving the future CRS programmes and to draw lessons in order to make use of them in other watershed development programmes. 

The study revealed that the incremental production would improve food security to the vulnerable sections that were the major beneficiaries of watershed development. The CRS assisted watershed development projects had resulted in increased quantity of food over 1997 baselines. The study occurred through yield increases based on watershed activities to such as water harvesting, expansion of arable and irrigated land, project-induced in water tables as well as increased cropping intensity, increased livestock ownership, crop diversification and increased income.


Shiyani et al. (2002) examined socio-economic impact of watershed development in south Saurashtra region of Gujarat. The specific objectives of the study were to examine the change in cropping pattern can account of watershed development and to compare the changes in productivity of different crops in the watershed development on income of the beneficiary farmers and to estimate the yield gaps in major crops grown by beneficiary and need-beneficiary groups. South Saurashtra agro-climatic zone, comprising Junagadh and Porbandar districts was selected for the study. A total 120 beneficiaries and 120 non-beneficiaries constituted the sample size for the year 1999-00. “With and without” approach was followed to examine the impact of watershed development project. The introduction of watershed development programme on the sample farms helped in shifting the cropping pattern in favour of high yielding varieties and cash crops as well as raising the cropping intensity. The beneficiaries of watershed development in the study area enjoyed the benefits of the higher profitability in all the crops grown in different seasons, compared to their counterparts. There had been a positive impact of watershed development programme in raising the level of farm income on watershed area and the study revealed that the watershed development played pivotal role in increasing cropping intensity, productivity of various crops, profitability and employment generation. The watershed development also reduced the income disparity among the beneficiaries reduction in yield gap and in unit cost of production were added advantages of watershed development. 


Singh et al. (2004) investigated impact of watershed development on traditional tank systems. The study analysed field data from Gundlur Tank located within the project area of Karnataka Watershed Development Project (KAWAD). There was a fundamental shortcoming in the proposed work in Gundlur in that it does not recognize that inflows to the tank have declined. Many of the anticipated benefits of this project would not be realized unless this flaw was rectified. Although there was a tendency to consider government programmes aimed at increasing water harvesting to be entirely benign it was clear they can have big impact on the viability and utility of traditional tank systems and on patterns of water use within a tank catchment and command area. The study impact appeared to be most marked when increased water harvesting in the tank catchment area was coupled with increased ground water extraction. The changed pattern of water use and associated changes in across to water for domestic and productive purposes results in trade offs winners and losers. 

B.
SOCIO-ECONOMIC EVALUATION OF GROUND WATER IRRIGATION


Thamodaran et al. (1982) implied an economic analysis of water management systems in southern Tamil Nadu – production function and programming approach. The major objectives of the study were to investigate the economic feasibility of the concrete and silt systems compared to the existing field situation and 
to investigate the nature of production function relationship for paddy and banana crops under different water management systems and to compare the productivity of resources such as fertilizer, irrigation and labour among system to investigate if there is any technological break​‑through in production function relationship ; if so, whether it is factor‑natural or biased and to obtain the profit maximizing combination of systems for small, medium for large farms under existing resource – production constraints and also for alternative expected resource scenario. The farmers were applying mere or less the recommended level of nitrogen, irrigation application seems to be low enough to reduce the productivity of nitrogen. Farmers were more cost conscious in irrigation application. The study indicated that given the existing cost and resource situation, a profit-maximizing farmer should bring all his land under the silt system, high yielding variety of paddy in two seasons followed by sesame was the most profitable crop rotation. Banana, an export crop, occupied a major percentage of land area in a farm. The high price for water was due to the season coincidence with hot summer when water becomes a scarce resource. The study concluded that both concrete and silt systems were economically feasible in the agro-climatic situation. The silt system was more profitable ; the technological change in production relationship for paddy and banana was neutral. Under the existing resource constraints, a farmer should bring all his or her land into the silt system with banana as a major crop to maximize profits.


Manhot et al. (1992) viewed the socio-economic evaluation of watershed management project in village Tharkarda district, Dungarpur, Rajasthan. The main objectives of the study were optimizing the productivity of all the resources, increasing awareness among rural people for participation towards the successful implementation of the area development programmes and introducing improved agro-techniques for maximizing agricultural productivity under rainfed conditions. Socio-economic evaluation of the project revealed that the programme had shown very favourable response in agriculture as well as dairy sector by increasing employment opportunity. Improved agronomic practices which were a major part of the programme led to 44.84 to 73.7 per cent increase in gross return from agriculture crops. The availability of more dry and green fodder from the watershed area increased milk production from 31.0 to 99.0 thousand litres per annum which gave gross return from 2.72 to 11.49 lakhs rupees. The overall benefit cost ratio worked out to be 1.27 to 2.21 during 1986 to 1989-90. With the availability of irrigation water through the wells farmers had started using improved variety of seeds and adequate quantity of fertilizers. The productivity in the watershed was less affected compared to the surrounding area when drought occurred. It had been clearly established that watershed management project of Thakarda was economically feasible.


Sridhar and Babu (2000) enquired the working and benefits of micro irrigation systems in Andhra Pradesh. The objectives of the study were the working of drip and sprinkler systems with a view to analyzing the operational problems and the adequacy of support facilities and to examining the economic benefits of drip and sprinkler irrigation when compared to conventional irrigation methods and assessing the impact of these systems as perceived by the users. The sample for the study comprises 141 drip farmers, 192 sprinkler farmers and 179 control farmers, totaling 512 farmers during the period 1999-2000. The proportions of relatively better​‑off sections in the society in terms of caste and landholding size who availed of the subsidy and adopted the drip and sprinkler irrigation systems were greater when compared to the weaker sections. The economic benefits from the micro irrigation systems were varying in respect of different crops and the net returns per acre could be termed only marginal in certain cases. The impact of micro irrigation systems could be termed positive especially with regard to conservation of water, energy improvement in crop productivity and saving in labour cost as perceived by a majority of the sample user farmers. 


Shabeen and Shiyani (2005) studied water use efficiency and externality in the ground water subsidized regime. The objective of the study were to examine the economics of ground water irrigation and water use efficiency for various well groups as well as farmers with various shares in well investment and the economic losses due to negative externality of ground water over exploitation and the role of subsidized energy on the sustainability of scarce resource. Eighty farmers were selected from Mehsena and Banaskantha districts during the year 2004. The annual amortization cost of irrigation wells explained the gross irrigated area per well was higher in Mehsana as compared to Banaskantha district. The amortized cost per acre‑inch of water use in Mehsana was found to be only Rs.187 whereas it was Rs.272 in Banaskantha. The paradoxical situation clearly explained by the comparatively higher yield of bore wells in Mehsana that reduced the amortized cost per unit of water use. The farmers failed to include negative externality as a cost while taking the decision regarding the extent of use of ground water for irrigation and the investment could well improvement or on new wells, as they tend to be myopic. The real optimal ground water use would be obtained when the negative externality cost component was included in the price of ground water. The actual water use was short 23 per cent than the economic optimum and divergence of MR/MC ratio away from unity. The highly subsidized power supply to farm sector at flat tariff rate was the major factor of ground water over exploitation in the region as subsidization of electricity for pumping ground water reduces the marginal cost of extraction to near zero and thereby encouraged the farmers to use the resource inefficiently. 

Murugan (2007) explained productivity and energy use efficiency of agricultural production in Tamil Nadu – An economic analysis. This study focused in the area of energy consumption in evaluating marginal value of productivity of different energy inputs in irrigation and unirrigated farms under different sizes of landholdings of Cuddalore and Thanjavur of Tamil Nadu. The objectives of the study were to analyze and compare the marginal value of productivities of various inputs under different size of landholdings in irrigated and unirrigated lands to suggest suitable policies through government for the improvement of marginal value of productivities of different energy sources in irrigated and unirrigated lands. Out of 200 samples about 84,47,42,27 samples were covered in the form of marginal, small, medium and large farmers respectively in the study districts. The reference period of the study was 2002-03. To find out the variation in marginal value productivity of different energy inputs the multiple log-linear regressions had been employed. The study revealed that in the irrigated farms, the marginal value productivities for different energy inputs it could be observed that Marginal Value of Productivity (MVP) for human energy, animal energy, phosphorus energy, nitrogen and pesticide energy inputs were relatively higher when compared to other energy inputs. Under the irrigated farming conditions the farmers could produce relatively larger amount of output energy per acre for a given amount of the above input energies. Under unirrigated farm, it could be perceived from the results of the marginal and small farmers that the marginal value productivities for the energy inputs like mechanical, pesticides, seed, potash were greater than that of medium and large farmers. As regards the medium and large farmers, the marginal value of productivities for human, animal, diesel, electrical and phosphorus energy inputs are higher as seen under unirrigated farms. He suggested suitable policies were to enhance the marginal values of productivities of energy inputs, especially, fertilizer, pesticide and mechanical energies. Water resources should be developed by way of interlinking rivers across the states of India which would shoot up the agricultural production and productivity, farmers might be provided with agricultural credit and other subsidies in kind which would enable them with the timely application of energy inputs. Instead of the inorganic fertilizers, viz. chemical fertilizers, pesticides, the organic manures, i.e., farmyard manure, green manure, besides the recent development in the field of organic manure, viz., vermicompost must be encouraged in cultivations and the government might evolve and implement a scheme towards desalination of degraded lands in the coastal areas of Cuddalore district which would be highly fruitful to enhance the Marginal Value of Productivity (MVP) of energy inputs in Cuddalore district. 

C.
SUSTAINABLE DEVELOPMENT OF WATER RESOURCE MANAGEMENT


Erappa and Mallari (2001) addressed sustainable development of National Watershed Development Programmes for Rain Fed Areas (NWDPRA) watersheds : Case study of Raichur district, Karnataka. The objective of the study was to examine the accomplishment of NWDPRA implemented by agriculture department covering its physical and financial progress in Karnataka, a brief profile of Raichur district and the selected watersheds in the study area. The impact of NWDPRA on the cropping pattern, bio-mass production on the farms regarding vegetarian, fodder, fuel, timber and horticulture development and assess to socio-economic transformation of beneficiaries and non-beneficiaries despite deficit rainfall in the watersheds. The study clearly indicated that the environmental impact of the treatments was quite visible especially in farms of increased moisture availability. All these together indicated that NWDPRA had been quite an effective programme but the process of implementation needs a fresh look.


Singh et al. (2003) studied ground water management for sustainable livelihood – a case study at Chinnahagari watershed in semi-arid region of Chitradurga district of Karnataka. A socio-hydrological study was conducted at Gundlur tanks’ catchment with the objectives were to assess the present scenario of ground water and suggests specific recommendations and options for more productive, sustainable and equitable use of ground water as a limited source and economic commodity. The study revealed that the number of wells drastically increased to 60 numbers from 18 numbers and ground water extraction increases by 451.9 per cent within a short period of 11 years (1990‑00). The range of well depth, which was 70 – 150 ft in the past, had alarmingly got lowered to 290 – 310 ft in the year 2001 with rapid depletion of ground water buffer due to over exploitation. Around 23.3 per cent wells gone dried out, command area per well also found declining and the basic flows into tanks were adversely affected. Due to over exploitation of ground water buffer and unfavourable government policies, ground water had been declining very fast. Specific recommendations for sustainability in ground water were the revised Government’s priority for the efficient management of ground water resources instead of creating water resources. Other options were the revival of tank hydrology, community based resource management and cropping patterns, suitable water distribution, legislation on wells intensity, efficient irrigation techniques, alternative water harvesting methods and artificial recharging techniques, etc.


Ghosh et al. (2004) evaluated participatory water management for sustainable development in coastal belt of Orissa. The objectives of the study were participatory development and management of water resources and the impact evaluation in terms of utilities of water resources by the group of effectiveness. The project had been implemented in two blocks namely Astarang of Puri district and Erasama of Jagatsinghpur district in the state of Orissa. The study was carried out taking a sample of 114 farmers from 18 Water User Groups (WUGs). Utility of the water resources provided or developed in both blocks revealed that the irrigation facilities through pump increased irrigated area of sunflower at Astarang. It had led towards crop diversification in play of predominant rice fallow cropping pattern and enhanced cropping intensity. The tanks created at Erasama helped WUGs to save their crop while drought had destroyed the crop both at seedling and transplanting stage. Two tube wells of Astarang provided irrigation facilities to different crops. The major impact had been in form of educating and sensitizing the farmers towards economic use of water resources for cultivation of less water intensive and more profitable crops like potato, oilseeds and vegetables, leading to positive changes in the socio‑economic status of the farmers with improved financial status. The factors that influenced group effectiveness of WUGs were participation ; decision‑making, operation and maintenance of water resources, interpersonal trust and fund generation. The other factors identified were social support, group atmosphere, membership feelings, group norms and group leadership. The study experienced that farmer’s participation was essential to make any programme sustainable. The strategy formulated and implemented for participatory development and management of water resources had worked with cyclone ravaged resource poor farmers by paying a portion of the cost of water resources development had provided them a kind of ownership rights. The group of farmers had cultivated different crops irrigated them from created water resources. 

D.
RELATED STUDIES WITH THIS TOPIC


Moorti and Sharma (1991) analyzed farming in irrigated areas of Himachal Pradesh. The specific objectives were to study the farming or cropping in irrigated areas, including multiple crop planning and productivity of different crops under different cropping sequences in different zones of the state, to examine the income and employment potentials of different cropping sequences and to highlight the problems and constraints in the farming system. The study showed the vital role of irrigation in improving the economic status of small holders ; irrigation would lead to tilt of the farmers in favour of commercial crops, especially, of-season vegetables and ensure multiple cropping. The share in the farm income was quite larger than the proportion of irrigated. The intensive vegetable cropping generated higher income and employment on the farm. The fodder based cropping sequences could enhance dairy production. There were certain problems and constraints in the way, which need to be solved to improve the farming in general and irrigated farming in particular. The irrigation works needed proper co-ordination and effective planning to exploit the untapped potential. 


Singh et al. (1993) studied regional ground water basin simulation – A case study. The study aimed to develop a ground water simulation that Upper Bari Doab Canal (UBDC) tract of Punjab. The data study period from 1975 to 87. The study estimated that of net annual recharge and corresponding water table were compared, computed and observed water table rise during the year 1975-87. It showed that the estimates of net regional ground water recharge were relative and those was a negative water balance. The statistical parameters of the distribution and the result of the test were given the result that the smaller values of co-efficient of variation and greater values of correlation co-efficient signify that data were more consistent and highly correlated. Z-test revealed that there was no significant difference between observed and predicted water table depths at 5 per cent significance level. With the observed simulation error and results of statistical analysis, the study was considered to simulate the ground water behavior of the UBDC tract and could be used to predict the future water level behavior.


Lata et al. (1994) analyzed Haryana’s experience with a few selected watershed development projects – Sukhomajri, Bunga, Chowki and Tibbi. The objective of the study was to identifying the determinants of people’s involvement in watershed development and management programmes. The study revealed that farmers were not interested in long-term gains from any project and were not willing to sacrifice, especially if they were living on the margin of subsistence. Only with increased productivity of crops and increased milk yields resulting from supplemental irrigation made possible by the reservoirs constructed under the project and assurance of equal share of every household in the reservoir were the villagers ready to invest in the soil and water conservation measures and to participate in the programme whole‑heartedly in Bunga and Sukhomajri. The major responsibility of the government to provide financial and technical guidance, basic infrastructure and enabling legal and political environment conducive to people’s participation. In case of Tibbi and Chowki projects required initial investments were not made and the projects were left in between which discouraged the farmers to participate in the project fully. Local leadership played an important role in enlisting people’s participation in watershed development programmes by mobilizing people’s resources, energy and by assuring the people that they would have access to the benefits from their participation. 


Narayanamoorthy (2003) studied the importance of drip irrigation technology in two districts, i.e., Ahmednagar and Jalgaon in Pune and 50 drip and non‑drip adopters. Net Present Worth (NPW) and benefit cost ratio discounted cash flow technique had been computed. The specific objective of the study was to study the water use efficiency of drip method of irrigation by comparing the same with surface method of irrigation in sugarcane and banana and the economic viability of drip method of irrigation. The study showed that water saving due to drip method of irrigation over the method of flood irrigation is about 47 per cent in sugarcane and 29 per cent in banana. The private benefit cost ratio estimated using discounted cash flow technique clearly indicated that drip investment was economically viable and environmentally adaptable. It also increased productivity of crops, reduces cost of cultivation and energy used to lift the water from the well.


Ghosh (2006) experimented stand establishment of transplanted rice with different types of seeding into receding water depth under post-flood situation. The study focused was to study the appropriate seedling quality and stage of receding water flood-prone lowland situation. A field experiment was conducted during kharif season in 2003 and 2004 at the Central Rice Research Institute, Cuttack. Two year field study revealed that crop established following double planting under post-flood situation had certain advantages over that established with nursery-raised seedlings. That was pronounced mere while planting under the stage of receding water depth to 30 cm. The study indicated, early planting to acquire more benefit, instead of delaying till complete recession of flood water.


Sinwal and Lodha (2007) analyzed chemical and microbiological quality of harvested roof top rainwater in rural areas. The study was conducted in five villages selected randomly from two blocks of Udaipur district, Rajasthan. A purposive random sample of 30 households having roof top rainwater harvesting systems was selected. The data was compared with the drinking water permissible limits determined by BIS and WHO. The harvested roof top rainwater was found to be potable status as per the chemical quality but not the microbiological quality. It could be summarized that number of studies had shown that due to contamination following contact with the catchments surface, stored rainwater often did not meet WHO guideline standards for drinking water especially with respect to microbiological quality criteria. This study mean that rainwater was unsafe to drink. Millions of people in rural areas around the world depend on rainwater for drinking and other domestic purposes and very few numbers of cases reported of serious health problems related to rainwater supplies. 


Singh and Singh (2003) analyzed ground water markets and the issues of equity and Uttar Pradesh. The paper attempted on accessibility, reliability and equity considerations of ground water markets to generate valuable information on their issues more precisely and suggest suitable policy perspective for equitable use of ground water. 180 farm households were selected from Meertu district for the study. 

The study concluded that educations to the farmers about efficient water extraction devices and their management, quality power supply like uninterrupted, timely and adequate power supply with proper voltage and better service etc. and rational electricity tariff which discourages over exploitation of ground water. 


Schilfgarde (1994) in his study explains the irrigation – a blowing curve. According to him irrigation had made major contributions in the past, continuing through their day, to feeding the world and to rationalizing the use of limited natural resources for the common weal ; but in the process, warts had arisen in inequities  had appeared and indeed insults to the environment had occurred. An elaborate list of management in irrigation and thus optimize the benefits while constraining the insults. For example, highly sophisticated and carefully controlled subsurface drip irrigation can increase typical crop yields manifold while minimizing adverse off-site effects. Cynicism about that “pie-in-the-sley” technology was slowly yielding to the realization that it was adoption not only help the environment but also could put money in the farmer’s pocket. Water reuse technologies that took advantage of the fact that some crops in some stages of growth could make effective use of brackish water generally considered of no agricultural value were beginning to be adopted to improve overall resource use effectiveness. Similarly a growing literature described institutional innovations to enhance the distribution and use of water resources, through market mechanisms and ion other ways, and to enhance societal returns. The public trusts doctrine was involved increasingly to help protect water uses of value of society that were not readily represented in the market.

CHAPTER – III

METHODOLOGY


The methodology adopted in the current study on “THE IMPACT OF GROUNDWATER IRRIGATION ON AGRICULTURAL PRODUCTION IN THONDAMUTHUR BLOCK” is presented and discussed under the following heads : 

A.
Selection of the study

B.
Collection of data and period of the study

C.
Method of analysis

D.
Limitations of the study

A.
SELECTION OF THE STUDY


Coimbatore is the third largest city in Tamil Nadu. Coimbatore district falling in western agro climatic zone of Tamil Nadu comprises low rainfall areas according to about 650 mm annual rainfall with 25 – 30 effective rainy days. The south west and north east monsoon rains contributes 25 per cent and 55 per cent of total rainfall respectively. Agricultural technology has played an effective role in crop production due to the availability of ground water to crop needs. Ground water is the only source of irrigation. The ground water irrigation has play the major role in agricultural production activities in the selected block.

FIGURE – III

MAP OF THONDAMUTHUR BLOCK
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PLATE – IV
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According to the census 2001 the total population is about 4271856, in that male population is 2176031, female population is 2095825, rural population is 1451653 and urban population is 2820203. The density of population is 572. From the total population literates were about 2945278. From the total population cultivators about 177211 and agricultural labourers were about 397614 and rest of them were coming under the other works such as household. 
B.
COLLECTION OF DATA AND PERIOD OF THE STUDY


Data for the study were collected under the primary data. The present investigation was undertaken in three villages namely Dheenampalayam, Kalkkanayakam palayam, Uliyampalayam were situated in Thondamuthur block in Coimbatore district. The survey method was used to collect information on the socio-economic factors and the usage of farm pond and the data collected with the help of interview schedule by personal contact with the respondents during the year of 2007-2008. 


According the total population of Thondamuthur block is 58,610 in this about 95 per cent of the people were engaged in agricultural activities. We have purposely selected 120 farmers were cultivations under the participation of the water resource management programme especially in the usage of farm pond the irrigation purpose. Hence specifically the study was made from this block. Thondamuthur block, the total geographical area was 131.224 square kilometer, of which 95.79 per cent was the preparation of net down area to gross cropped area. Under the category wise classification of the block on the basis of ground water potential, Thondamuthur block is a dark block. The farmers were grouped under three farm size. That is small (1 – 5), medium (5 – 10) and large (10 and above). The most of the farmers are participate the watershed and water resource management project, there are 4 tanks, 50 check dams, 64 open wells and 92 tube wells. 

C.
METHOD OF ANALYSIS


The data collected were arranged and tabulated for giving precise and concise information. Further, the following tools were applied to analyze the data.


The following statistical tools were used for this analysis.

(a) Simple percentage method

(b) Chi-square test ((2)

(c) Analysis of variance (ANOVA)

(a)
Simple percentage method


The absolute figures could not help to infer either exact or correct information therefore percentage method is applied. The simple percentage method was widely used the current study. 

(b)
Chi-square test ((2)


Chi-square test was calculated to know the relationship between the variables namely annual income, capacity of farm pond, types of crops and area of cultivation. The formula used for estimating the chi-square test is
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where,  O – Observed frequency


  E – Expected frequency

To find the degrees of freedom


(
=
(r – 1) (c – 1)

where    r
=
Number of rows


   c
=
number of columns


If the calculated value of the chi-square is less than the table value at a five per cent level of df the sum is said to be non-significant. And if the calculated value is greater than the table value the sum is said to be significant. 

(c)
Analysis of variance (ANOVA)

Analysis of variance is an statistical technique specially designed to test whether the means of more than two quantitative variables are equal. The variables included for in this analysis are capacity of the farm pond, annual income, area of cultivation, cost incurred by farm pond and types of crops. The formula used for estimating the analysis of variance is 
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=
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If the calculated value of  F  is greater than the table value, it is concluded that the different in sample means is significant. If the calculated value of  F  is less than the table value, the difference is not significant.
D.
LIMITATIONS OF THE STUDY

(1)
The primary data was not an actual value but this an estimated value.

(2)
The study is a micro level study. Thus the findings of the study may not be applicable for the macro level.

(3)
The study has used the annual data collected from the annual profile. If monthly or quarterly data have been available the results might have been different.

(4)
Many of the variables are only qualitative, so the measurement of the variables may be impossible.

CHAPTER – IV

RESULTS AND DISCUSSION


The result on the current study on “IMPACT OF GROUND WATER IRRIGATION  ON AGRICULTURAL PRODUCTION OF THONDAMUTHUR BLOCK IN COIMBATORE DISTRICT” are described under the following headings :


A.
Socio-economic factors


B.
Agricultural production in the selected village


C.
Types of water resource management in Thondamuthur block


D.
Relationship between annual income, area of cultivation and                 

capacity of farm pond


E.
Variance between capacity of farm pond, area of cultivation,                   

annual income, types of crops and cost of farm pond

A.
SOCIO-ECONOMIC FACTORS

1.
Age of the Head of the Family


Age is an important socio-economic factor of the farmers. The total sample size obtained for the study comprise from different age groups. Therefore the Table – VII indicates the age of the selected farmers.

TABLE – VII

AGE OF THE HEAD OF THE FAMILY

	Age group
	Number of farmers
	Percentage

	35 – 45

45 – 55

55 – 65

65 and above
	10

47

28

35
	8.33

39.17

23.33

29.17

	Total
	120
	100



As seen in Table – VII, it is found that the maximum of 39 per cent of the farmers are come under the age group of 45 – 55 years, which noticed that the village is based on agriculture for the past several decades. And minimum of 8.33 per cent of the farmers come under the age group of 35 – 45 years. In now-a-days people are involved in agricultural and also engaged in non‑agricultural activities.

2.
Sex of the Selected Farmers


Sex is another important factor in determining the non‑economic factor of the farmers. Table – VIII indicates the details regarding the sex of the selected farmers.

TABLE – VIII

SEX OF THE SELECTED FARMERS

	Sex


	Number of farmers
	Percentage

	Male

Female
	112

8
	93.33

6.67

	Total


	120
	100



The Table – VIII shows that 93 per cent of the selected farmers are male and the remaining 7 per cent of them are females. Hence both the sex of the people are engaged in agriculture.

3.
Educational Status of the Farmers


Education is another important factor determining the socio-economic status of the farmers. Table – IX indicates the details regarding the educational status of the selected farmers.

TABLE – IX

EDUCATIONAL STATUS OF THE FARMERS

	Education


	Number of farmers
	Percentage

	Primary

Secondary

Higher Secondary

College and above
	3

40

51

26
	  2.50

33.33

42.50

21.67

	Total


	120
	100



Table – IX shows that 43 per cent of the farmers had higher education, 33 per cent of farmers had secondary, 21 per cent of the farmers were graduates and remaining 3 per cent only had primary education.

4.
Annual Agricultural Income of the Farmers


The annual agricultural income of the farmers is an important factor determining the economic status of the farmers because the most of the farmers were depend on agricultural income. This is depicted in Table – X.

TABLE – X

ANNUAL AGRICULTURAL INCOME OF THE FARMERS

	Income


	Number of farmers
	Percentage

	50,000 – 1,00,000

1,00,000 – 1,50,000

1,50,000 – 2,00,000

2,00,000 and above
	41

18

11

50
	34.17

15.00

9.17

41.67

	Total


	120
	100



The Table – X observed that 42 per cent of the farmers having their income between Rs.2,00,000 and above, 34 per cent of the farmers having their income between Rs.50,000 – 1,00,000, 15 per cent of the farmers having income between Rs.1,00,000 – 1,50,000 and remaining 9 per cent of the farmers having their income between Rs.1,50,000 – 2,00,000. Thus we can assume that more than half of the farmers getting medium income but it is not constant because of the low level of rainfall.
B.
AGRICULTURAL PRODUCTION IN THE SELECTED VILLAGE

1.
Size of the Land of the Farmers


As the main factor is agricultural production, the land hold by the farmers in the selected village is given in the Table – XI.

TABLE – XI

SIZE OF THE LAND OF THE FARMERS

	Land size


	Number of farmers
	Percentage

	Below 1 acre

1 – 5 acres

5 – 10 acres

10 acres and above
	-

54

45

21
	-

45.0

37.5

17.5

	Total


	120
	100



The Table – XI indicates that there are 45 per cent of small farmers, 38 per cent of marginal farmers and 18 per cent of large farmers in the selected village, so more than half of the farmers hold 1 – 5 acres only.

2.
Crops Cultivated in the Selected Villages


In the selected village, the cultivation of different types of crops and agricultural production is shown in Table – XII.

TABLE – XII

CULTIVATION OF DIFFERENT TYPES OF CROPS 

	Farmers 
	Number of farmers
	Percentage

	Plantain cultivators

Coconut cultivators

Grapes cultivators

Other crops cultivators

Plantain and other crops cultivators

Coconut and other crops cultivators

Grapes and other crops cultivators 

Turmeric and other crops cultivators

Turmeric and plantain cultivators

Plantain and coconut cultivators

Turmeric and coconut cultivators

Turmeric, plantain and grapes cultivators

Turmeric, coconut and other cultivators

Turmeric, plantain and coconut cultivators

Turmeric, plantain and other cultivators

Plantain, coconut and other cultivators

Turmeric, plantain, coconut and other cultivators
	4

3

6

7

6

20

2

6

6

32

7

2

5

2

3

6

3
	3.33

2.50

5.00

5.83

5.00

16.67

1.67

5.00

5.00

26.67

5.83

1.67

4.17

1.67

2.50

5.00

2.50

	Total
	120
	100



The Table – XII implies that different types of crops cultivated in the selected village. Most of the farmers cultivated in both two types of crops. From the above table there were 27 per cent of farmers have been cultivated plantain and coconut, the next majority 17 per cent of farmers have been cultivated only coconut and other crops and 2 per cent of the farmers were cultivated in turmeric, plantain and other crops and grapes and other crops and turmeric, plantain and grapes. 

3.
Total Pumping Hours of Irrigation


The total pumping hours is another important factors for determining agricultural production. This is depicted in the following Table – XIII.

TABLE – XIII

TOTAL PUMPING HOURS OF IRRIGATION

	Hours of pumping


	Number of farmers
	Percentage

	1 – 3 hours

3 – 5 hours

5 hours and above
	-

31

89
	-

25.83

74.17

	Total


	120
	100



The Table – XIII implies that the total pumping hours for used in agricultural production. The 74 per cent of the farmers are pumping under the group of 5 and above and 26 per cent of people pumping under the group  of 3 – 5 hours.

C.
TYPES OF WATER RESOURCE MANAGEMENT IN THONDAMUTHUR BLOCK

1.
Types of Water Resource Used in Agricultural Production


The type of water resource is an important factor of water resource management used in agricultural production. The different types of water resource can be depicted in the Table – XIV.

TABLE – XIV

TYPES OF WATER RESOURCE

	Types of water resources


	Number of farmers
	Percentage

	Bore well

Well

Lake

River

Rainwater harvesting
	120

-

-

-

-
	100

-

-

-

-

	Total


	120
	100



In Table – XIV depicted that only one type of water resource used in the selected village. Hundred per cent of the farmers are used bore well only. 

2.
Storage System in Selected Village


The storage system of water resource is an important factor of water resource management in the agricultural production. The different types of storage system can be depicted in the Table – XV.

TABLE – XV

DIFFERENT TYPES OF STORAGE SYSTEM

	Storage system


	Number of farmers
	Percentage

	Farm pond

Tank

Percolation tank

Micro watershed
	119

1

-

-
	99.17

0.83

-

-

	
Total


	120
	100



In Table – XV depicted that 99 per cent of the farmers are used farm pond and one per cent of the farmers are used tank. 

3.
Cost Incurred by Farm Pond


The farm pond is an important factor to the storage of water resource and the cost of farm pond irrigation is an important factor to determine the cost of the agricultural production. This can be explained in the Table – XVI.

TABLE – XVI

COST INCURRED BY FARM POND

	Cost


	Number of farmers
	Percentage

	Below Rs. 5,000

Rs. 5,000 – 10,000

Rs. 10,000 and above
	-

116

4
	-

96.67

3.33

	Total


	120
	100



The Table – XVI implies that the cost incurred by the farm pond construction. There were 96 per cent of the farmers had under the group of Rs.5,000 – 10,000 and remaining three per cent of the farmers had spend the construction cost of Rs.10,000 and above.

4.
Capacity of Farm Pond and Hours of Filling Farm Pond


The capacity of farm pond and hours of filling farm pond are most important factor for the agricultural production of the selected village. This can be explained by the Table – XVII.

TABLE – XVII

CAPACITY OF FARM POND (LITRES)

	Capacity (litres)


	Number of farmers
	Percentage

	Below 1,00,000

1,00,000 – 1,50,000

1,50,000 – 2,00,000

2,00,000 and above
	15

32

33

40
	12.50

26.67

27.50

33.33

	Total


	120
	100



The Table – XVII indicates that the maximum of 33 per cent of the farmers has dig their farm pond’s capacity to about 2,00,000 and above litres and minimum of 13 per cent of the farmers has dig their farm pond water capacity upto less than 1,00,000 litres.

5.
Annual Water Expenses


The annual water expenses of farmers were determining the involvement and willingness of farmers in water resource management programme for irrigation purpose.

TABLE – XVIII

ANNUAL WATER EXPENSES

	Amount of Expenses


	Number of farmers
	Percentage

	Below Rs. 5,000

Rs.5,000 – 15,000

Rs.15,000 and above
	96

24

-
	80.0

20.0

-

	Total


	120
	100



The Table – XVIII depicted annual water expenses of the farmers. There were three groups, the 80 per cent of the farmers under the group of below Rs.5,000 amount group, 20 per cent of the farmers were in the group of Rs.5,000 – 10,000. So the farmers spend very low annual water expenses because of their size of land.

6.
Loan Borrowers of Water Resource Management


Loan borrowed farmers are an important factor to determine the cost incurred by the farmers to the water resource management whether it may be own investment or not. The Table – XIX can explain this.

TABLE – XIX

LOAN BORROWERS OF WATER RESOURCE MANAGEMENT

	Source of loan


	Number of farmers
	Percentage

	Own investment

Bank loan

Non-banking loan
	80

35

5
	66.67

29.16

4.17

	Total


	120
	100



The Table – XIX determining the percentage of loan borrowers and type of institution. There are 67 per cent of the farmers are in non-loan borrowers, 29 per cent of the farmers are loan borrowed by banks and 4 per cent of the farmers loan borrowed by non-banking private sectors.

D.
RELATIONSHIP BETWEEN ANNUAL INCOME AREA OF CULTIVATION AND CAPACITY OF FARM POND

1.
Relationship Between Annual Income and Capacity of Farm Pond


The relationship between annual income and capacity of farm pond is given in Table – XX.

TABLE – XX

RELATIONSHIP BETWEEN ANNUAL INCOME AND CAPACITY OF FARM POND

	Capacity of the farm pond (litres)
	Annual income (Rupees)
	Total

	
	50,000 – 1,00,000
	1,00,000 – 1,50,000
	1,50,000 – 2,00,000
	2,00,000 and above
	

	
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%

	< 1,00,000 

1,00,000 – 1,50,000 

1,50,000 – 2,00,000 

2,00,000 and above
	9

10

11

11
	22

24.4

26.8

26.8
	2

10

4

2
	11.11

55.56

22.22

11.11
	1

3

5

2
	9.09

27.27

45.45

18.18
	3

9

13

25
	6

18

26

50
	15

32

33

49
	12.5

26.67

27.5

33.33

	Total
	41
	100
	18
	100
	11
	100
	50
	100
	120
	100



*
5 per cent level of significance


**
1 per cent level of significance


NS
Non significance


Therefore, the calculated value of the chi-square ((2) 21.503** is less than the table value ((20.010) 21.7. Hence the hypothesis that there is no associate between the capacity of farm pond and annual income per annum is accepted at one per cent level of significance. 

2.
The Relationship Between the Area of Cultivation and the Capacity of Farm Pond


The relationship between the area of cultivation and the capacity of farm pond is shown in Table – XXI.

TABLE – XXI

THE RELATIONSHIP BETWEEN THE AREA OF CULTIVATION AND 

THE CAPACITY OF FARM POND

	Capacity of farm pond (litres)
	Area of cultivation
	Total

	
	3 – 5 acres
	5 – 7 acres
	7 acres and above
	

	
	No
	%
	No
	%
	No
	%
	No
	%

	< 1,00,000

1,00,000 – 1,50,000

1,50,000 – 2,00,000

2,00,000 and above
	12

20

12

10
	22.22

37.04

22.22

18.52
	2

10

15

18
	4.44

22.22

33.33

40.00
	1

2

6

12
	4.76

9.52

28.57

57.14
	15

32

33

40
	12.5

26.67

27.5

33.33

	Total
	54
	100
	45
	100
	21
	100
	120
	100



*
5 per cent level of significance


**
1 per cent level of significance


S -
Significance


Therefore the calculated value of chi-square ((2) 21.090* which is greater than the table value of chi-square ((20.5) 12.6. Hence the hypothesis that there is no relationship between area of cultivation and the capacity of farm pond is rejected at the five per cent level of significance. 

FIGURE – IV
THE RELATIONSHIP BETWEEN THE AREA OF CULTIVATION 
AND THE CAPACITY OF FARM POND
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E.
THE VARIANCE BETWEEN CAPACITY OF FARM POND, AREA OF CULTIVATION, ANNUAL INCOME, TYPES OF CROPS AND COST OF FARM POND

​1.
The Variance Between Capacity of Farm Pond and Area of Cultivation 


The variance between capacity of farm pond and area of cultivation is shown in Table – XXII.

TABLE – XXII

THE VARIANCE BETWEEN CAPACITY OF FARM POND 

AND AREA OF CULTIVATION

	Area of cultivation
	Number of farmers
	Capacity of farm pond (Mean)
	Capacity of farm pond (S.D.)

	1 – 3 acres

3 – 5 acres

5 – 7 acres

7 acres and above
	-

54

45

21
	-

2.37

3.09

3.38
	-

1.03

0.900

0.865

	Total
	120
	2.82
	1.037


ANALYSIS OF VARIANCE (ANOVA)

	Sources of variation
	Degrees of freedom
	Sum of square
	Mean square
	‘F’ ratio
	Significance

	Between groups

Within groups
	3 or 2

116 or 117
	10.308

55.617
	3.436

0.476
	7.166*
	0.000

	Total
	119
	65.925
	
	
	



*
Significance at 5 per cent level


**
Significance at 1 per cent level


S
Significant


The calculated value of ‘F’ test is 7.166, which is greater than the table value (F0.05) 2.6802. Hence the ANOVA showed that the hypothesis that there is no variance between capacity of farm pond and area of cultivation is accepted. It reflected that there is a direct relationship between these two variables. 
FIGURE – V
THE VARIANCE BETWEEN THE CAPACITY OF 
FARM POND AND AREA OF CULTIVATION
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​2.
The Variance Between Capacity of Farm Pond and the Annual Income of the Selected Farmers


The variance between capacity of farm pond and the annual income of the selected farmers is given in Table – XXIII.

TABLE – XXIII

THE VARIANCE BETWEEN CAPACITY OF FARM POND AND THE ANNUAL INCOME OF THE SELECTED FARMERS

	Annual income (Rupees)
	Number of farmers
	Farm capacity (Mean)
	Farm capacity (S.D.)

	50,000 – 1,00,000

1,00,000 – 1,50,000

1,50,000 – 2,00,000

2,00,000 and above
	41

18

11

50
	2.59

2.33

2.73

3.20
	1.117

0.840

0.905

0.948

	Total
	120
	2.82
	1.037


ANALYSIS OF VARIANCE (ANOVA)

	Sources of variation
	Degrees of freedom
	Sum of square
	Mean square
	‘F’ ratio
	Significance

	Between groups

Within groups
	3

116
	17.361

193.806
	5.787

1.671
	3.464*
	0.019

	Total
	119
	211.167
	
	
	



*
Significance at 5 per cent level


**
Significance at 1 per cent level


S
Significant


The calculated value of ‘F’ test is 3.464, which is greater than the table value (F0.05) = 2.6802. Hence the ANOVA showed that the hypothesis that there is no variance between capacity of farm pond and annual income per annum is rejected. It reflected that there is a direct relationship between these two variables. 
FIGURE – VI
THE VARIANCE BETWEEN THE CAPACITY OF FARM POND AND 

THE ANNUAL INCOME OF THE SELECTED FARMERS
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​3.
The Variance Between Capacity of Farm Pond and Types of Crops


The variance between capacity of farm pond and types of crops is shown in Table – XXIV.

TABLE – XXIV

THE VARIANCE BETWEEN CAPACITY OF FARM POND AND TYPES OF CROPS

	Types of crops
	Number of farmers
	Capacity of farm pond (Mean)
	Capacity of farm pond (S.D.)

	Four crops

Three crops

Two crops

One crop
	20

79

18

3
	2.80

2.86

2.78

2.00
	1.005

1.059

1.003

1.000

	Total
	120
	2.82
	1.037


ANALYSIS OF VARIANCE (ANOVA)

	Sources of variation
	Degrees of freedom
	Sum of square
	Mean square
	‘F’ ratio
	Significance

	Between groups

Within groups
	3

116
	0.311

49.556
	0.104

0.427
	0.243
	0.867

	Total
	119
	49.867
	
	
	



*
Significance at 5 per cent level (2.6802)


**
Significance at 1 per cent level (3.9493)


NS
Non Significant


The calculated value of ‘F’ test is 0.243 is less than the table value (F0.05) = 2.6802. Hence the hypothesis that there is no variance between capacity of farm pond and type of crops is accepted at five per cent level of significance. 
​4.
The Variance Between Types of Crops and Area of Cultivation


The variance between types of crops and area of cultivation is shown in Table – XXV.

TABLE – XXV

THE VARIANCE BETWEEN TYPES OF CROPS AND AREA OF CULTIVATION

	Area of cultivation
	Number of farmers
	Types of crops (Mean)
	Types of crops (S.D.)

	1 – 3 acres

3 – 5 acres

5 – 7 acres

7 acres and above
	-

54

45

21
	-

1.9630

2.0222

2.2381
	-

0.61316

0.72265

0.53896

	Total
	120
	2.0333
	0.64734


ANALYSIS OF VARIANCE (ANOVA)

	Sources of variation
	Degrees of freedom
	Sum of square
	Mean square
	‘F’ ratio
	Significance

	Between groups

Within groups
	2

117
	1.153

48.713
	0.577

0.416
	1.385
	0.254

	Total
	119
	49.867
	
	
	



*
Significance at 5 per cent level


**
Significance at 1 per cent level


NS
Non Significant


The calculated value of ‘F’ test is 1.385, which is less than the table value (F0.05) 3.0718. Hence the hypothesis that there is no variance between the types of crops and area of cultivation is accepted at five per cent level of significance. 
​5.
The ​Variance Between Capacity of Farm Pond and Cost of Farm Pond


The variance between capacity of farm pond and cost of farm pond is shown in Table – XXVI.

TABLE – XXVI

VARIANCE BETWEEN CAPACITY OF FARM POND AND COST OF FARM POND

	Cost of farm pond (Rupees)
	Number of farmers
	Capacity of farm pond (Mean)
	Capacity of farm pond (S.D.)

	Below 5,000

5,000 – 10,000

10,000 and above
	-

115

5
	-

2.83

2.40
	-

1.025

1.342

	Total
	120
	2.82
	1.037


ANALYSIS OF VARIANCE (ANOVA)

	Sources of variation
	Degrees of freedom
	Sum of square
	Mean square
	‘F’ ratio
	Significance

	Between groups

Within groups
	3

116
	0.205

4.587
	0.068

0.040
	1.724
	0.166

	Total
	119
	4.792
	
	
	



*
Significance at 5 per cent level 


**
Significance at 1 per cent level


NS
Non Significant


The calculated value of ‘F’ test is 1.724, which is less than the table value (F0.05) 2.6802. Hence the hypothesis that there is no variance between the capacity of farm pond and cost of farm pond is accepted at five per cent level of significance. 

CHAPTER – V

SUMMARY AND CONCLUSION


Water is the life-blood of the environment ; without water no living being can survive, water plays a unique role in the traditional economy and culture of the native people. The same would also be true if we said that availability of adequate, usable water supply underpins our economy ; water is used for transportation, power generation, waste disposal, recreation, agriculture and various other sectors. Gross misuse of water resources causes widespread degradation of soils, disrupts the supply of potable water and generates massive economic losses. Nearly 1.4 billion of the world’s population lives in regions that would face severe water shortages in the first quarter of the new millennium according to an international research study. The regions do not have sufficient water resources to maintain accepted levels of good production from irrigated agriculture and also do not meet reasonable water needs for domestic, industrial and environmental purposes, said the International Water Management Institute (IWMI) in a study completed in 1998. The study by the Colombo based agency on water supply and demand of 118 countries in the period 1990 to 2025, said that of particular concern was the overlooked problem of declining water tables in the semi-arid regions of Asia, especially West Asia. 



The United Nations report, published ahead of the third world water forum in Kyoto, Japan, March 16-23, 2003, says world water reserves are drying up fast and booming populations, pollution and global warming will combine to cut the average person’s water supply by a third in the next 20 years. The report also ranked 122 countries on the quality of their water provision. Belgium was the bottom of the league, below developing countries including India and Rwanda. By 2050, water scarcity will affect between two billion and seven billion people out of a projected total of 9.3 billion, depending in part on what measures take to tackle the crisis, the report elaborates.


Water resources hold the key for socio‑economic development of any country. This is true for India also with a predominant agrarian economy. It is a fact that water, a fragile and finite resources, is fast becoming scarce day by day. A recent study by the world bank indicates that per capita availability of water in India, which was in the order or 5000 cubic meter per year at the time of independence, has drastically come down to 2000 cubic multi per year at present. The average annual rainfall of 1100 mm in the country, though fairly high is marked by wide variations, both spatial and temporal. 


India’s water consumption is approximately 20.10 per cent of the world consumption with a per capita consumption of 297.7 cubic meters, it is more than the world average per capita consumption of 287.3 cubic meters. 


Among the states in India, Tamil Nadu is one the water-starved states. The state’s endowed irrigated potential in per capita state’s endowed irrigation potential in per capita terms is only about 0.08 hectare compared. All India average of 0.17 hectares. The annual available water resources per capita in Tamil Nadu is estimated at 600 m3 which is quite small compared to 4000  m3 of the national average.


The average annual rainfall of the state is 946 mm received over an area of 13.00 million ha which is accounted to about 12.3 million hectare meter (MHM) per year. But the utilizable run off is about 2.486 MHM. Working group on the estimation of ground water resources had indicated that the utilizable ground water recharge would be about 2.24 MHM.


The increasing demand for water results in the supply – demand gap of water. The worked out supply demand gap during the year 2025 will be about 2.12 MHM (44.72 per cent). 


Hence the current study on “IMPACT OF GROUND WATER IRRIGATION ON AGRICULTURAL PRODUCTION IN THONDAMUTHUR BLOCK IN COIMBATORE DISTRICT” with the following objectives :

1.
To study the development of water resource in Tamil Nadu.

2.
To study the capacity of water resource in Coimbatore district.

3.
To study the socio-economic status of the selected farmers.

4.
To analyze the use and benefits of ground water irrigation on agricultural production.

5.
To study the suggestions from suitable policy measures.


Data for the study were collected under the primary data. The present investigation was undertaken in three villages namely Dheenampalayam, Kalkkanayakampalayam and Uliyampalayam in Thondamuthur block in Coimbatore district. The survey method was used to collect information on the socio-economic factors and the method of water resource management of the farmers and the data collected with the help of interview schedule by personal contact with the respondents during the year 2007-2008. The study implies the ground water irrigation used for the cultivation of the different crops. 


The major findings of the study are as follows :

5.1
SOCIO-ECONOMIC FACTORS

(i)
The maximum of 39 per cent of the farmers are come under the age group of 45 – 55 years, which noticed that the village is based on agriculture for past several decades. And minimum of 8.33 per cent of the farmers are come under the age group of 35 – 45 years.

(ii)
The 93 per cent of the selected farmers are male and the remaining seven per cent of them are female. Hence both the sex of the people were engaged in agriculture.

(iii)
The 43 per cent of the farmers had higher secondary education, 33 per cent of the farmers had secondary education, 21 per cent of the farmers were graduates and remaining three per cent only had primary education.

(iv)
The annual income of the 42 per cent of the farmers are between Rs.2,00,000 and above, 34 per cent of the farmers are having their income between Rs.50,000 – 1,00,000, 15 per cent of the farmers having income between Rs.1,00,000 – 1,50,000 and remaining nine per cent of the farmers having their income between Rs.1,50,000 – 2,00,000.

5.2
AGRICULTURAL PRODUCTION IN THE SELECTED VILLAGES

(i)
There are 45 per cent of small farmers, 38 per cent of marginal farmers and 18 per cent of large farmers. So more than half of the farmers hold 1 – 5 acres only. 

(ii)
There are 27 per cent of farmers have been cultivated in plantain and coconut, the majority of 17 per cent of farmers have been cultivated only in coconut and other crops and two per cent of the farmers are cultivated in turmeric and plantain and other crops, grapes and other crops and turmeric, plantain and grapes.

(iii)
The 74 per cent of the farmers are pumping under the group of 5 hours and  above  and  26  per  cent  of farmers pumping under the group of 3 – 5 hours.

5.3
TYPES OF WATER RESOURCE MANAGEMENT IN THONDAMUTHUR BLOCK

(i)
100 per cent of the farmers are used only borewell.

(ii)
There are 99 per cent of the farmers are used farm pond and one per cent of the farmers are used tank.

(iii)
There were 96 per cent of farmers had under the groups of 5,000 – 10,000 and remaining three per cent of farmers had spend the construction cost of farm pond under the group of 10,000 and above.

(iv)
The 33 per cent of the farmers has dig their farm pond capacity to about 2,00,000 and above litres and minimum of 13 per cent of the farmers has dig their farm ponds capacity upto < 1,00,000 litres.

(v)
There were three groups the 80 per cent of the farmers under the group of below Rs.5,000 amount group, 20 per cent of the farmers were in the group of Rs.5,000 – 15,000. So the farmers spend very low on water expenses because of their size of land and help of government. 

(vi)
There were 67 per cent of the farmers were in non-loan borrowers, 29 per cent of the farmers were loan borrowed by banks and four per cent of the farmers loan borrowed by non-banking private sectors.

5.4
RELATIONSHIP BETWEEN ANNUAL INCOME CAPACITY OF FARM POND AND AREA OF CULTIVATION

(i)
The chi-square ((2) 21.503 is less than the table value ((20.010) 21.7. Hence the hypothesis that there is no associate between the capacity of farm pond an annual income per annum is accepted at one per cent level of significance.

(ii)
The chi-square ((2) 21.090 which greater than the table value of chi‑square ((20.05) 12.6. Hence the hypothesis that there is no relationship between area of cultivation and the capacity of farm pond is rejected at the five per cent level of significance. 

5.5
VARIANCE BETWEEN CAPACITY OF FARM POND, AREA OF CULTIVATION, ANNUAL INCOME, TYPES OF CROPS AND COST OF FARM POND

(i)
The value of ‘F’ test is 7.166, which is greater than the table value (F0.05) 2.6802. Hence the ANOVA showed that the hypothesis that there is no variance between capacity of farm pond and area of cultivation is accepted. It reflected that there is a direct relationship between these two variables.

(ii)
The value ‘F’ test is 3.464, which is greater than the table value (F0.05) 2.6802. Hence the ANOVA showed that the hypothesis that there is no variance between capacity of farm pond and annual income per annum is rejected. It reflected that there is a direct relationship between these two variables.

(iii)
The value of ‘F’ test is (0.243) is less than the table value (F0.05) 2.6802. Hence the hypothesis that there is no variance between capacity of farm pond and types of crops is accepted at five per cent level of significance.

(iv)
The value of ‘F’ test is (1.385), which is less than the table value (F0.05) 3.0718. Hence the hypothesis that there is a no variance between the types of crops and area of cultivation is accepted at five per cent level of significance.

(v)
The value of ‘F’ test is (1.724), which is less than the table value (F0.05) 2.6802. Hence the hypothesis that there is no variance between the capacity of farm pond and cost of farm pond is accepted at five per cent level of significance.

CONCLUSION

The economic benefits from the ground water irrigation are varying in respect of different crops and the net returns per acre could be turned only marginal in certain cases. Stabilisation of irrigation facility for the crops grown rather than additional area brought under irrigation appears to be the main benefit due to the adoption of ground water irrigation systems. The impact of ground water irrigation could be termed positive, especially with regard to conservation of water, conservation of energy, improvement in crop productivity and savings in labour costs as perceived by the majority of the sample user farmers. The ground water irrigation implies the wise use of soil, water and vegetation of a watershed to obtain optimum production with minimum hazard to the natural resources and provides a systematic way for integrated development. The ground water irrigation has also opened up new vistas in agricultural development and help in improving, stabilizing agricultural production. The most important component for further improving the productivity of ground water irrigation is better water management. The ground water irrigation development also reduced the income disparity and unit of cost of production. The Government should provide more water resource management schemes and encourage local level organizations to develop the irrigation facilities of the selected block.

The following are the problems of the study.

(i)
The farmers were ignored the modern methods of water resource management project.

(ii)
The poor contact between the farmers and water resource management departments.

(iii)
There was delayed and improper implementation of water management practices.


In view of the above problems, following recommendations can be made :

(i)
To improve the scientific method of water storage and management practices.

(ii)
To follow the modern method of cultivation for improving the agricultural production.

(iii)
To improve the capacity of water storage systems.

(iv)
To follow the rain water harvesting for improving agricultural production.

SUGGESTIONS

(i)
Setting up huge level of water resource and watershed management organizations in the states.

(ii)
Technical and financial support to the village panchayats.

(iii)
Encouraging group and community activity of the villages.

(iv)
The VAO should concentrate on water resource management. 

(v)
The government agencies and voluntary agencies should pay more attention to improve watershed management through improving agricultural activity.

FUTURE REQUIREMENTS

(i)
Mobilize funds for watershed development in the state through various funding agencies.

(ii)
Identify research organization like State Agricultural University, Indian Council of Agricultural Research, or State Institutions for Developing Model watersheds in different agro-climatic zones.

(iii)
Development of dry lands on watershed basis.

(iv)
Refinement of the technology for water harvesting, storage and efficient use of stored water. 
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APPENDIX – I

AN INTERVIEW SCHEDULE TO ELICIT INFORMATION TO 
THE IMPACT OF GROUND WATER IRRIGATION 
ON AGRICULTURAL PRODUCTION IN THONDAMUTHUR BLOCK IN COIMBATORE DISTRICT

(1)
Name
:

(2)
Age
:

(3)
Address
:

(4)
Sex
:
Male [ ]
Female  [ ]
(5)
Education
:



Primary [ ]    Secondary   [ ]  Higher Secondary   [ ]  UG and above  [ ]
(6)
Annual income
:



Rs.50,000 – Rs.1,00,000 [ ]      Rs.1,00,000 – Rs.1,50,000 [ ]

Rs.1,50,000 – Rs.2,00,000 [ ]   Rs.2,00,000 and above [ ]
(7)
Type of land
:



Wet land   [ ]  Dry land  [  ]   Waste land  [  ]
(8)
Type of soil
:



Dark [  ]        Red [ ]     Grey [  ]
(9)
Size of land
:



Less than 1 acre [ ]   1 – 5 acres [ ]   5 – 10 acres [ ] 10 acres & above [ ]
(10)
Major crops
:



Turmeric [ ]     Coconut  [ ]     Grapes  [ ]     Plantain  [ ]     Others [ ]
(11)
Source of water
:



Bore well  [ ]     Well  [ ]    Lake  [ ]     River   [  ]
(12)
Water storage system
:



Farm pond  [ ]     Tank   [ ]     Percolation tank   [ ]     Micro watershed   [ ]
(13)
Cost incurred by farm pond
:



Less than Rs.5,000   [ ]     Rs.5,000 – Rs.10,000  [  ]     Rs.10,000 & above [ ]
(14)
Dimensions : Farm pond
:


Labour
:


Soil
:

(15)
Size of farm pond
:


Height
:


Width
:


Length
:

(16)
Capacity of farm pond (litres)
:

(17)
Hours of filling farm pond
:



Below 2 hours   [ ]     2 – 3 hours   [ ]     3 – 4 hours  [ ]     5 hours & above  [ ]
(18)
Changing cropping pattern
:



Multiple cropping   [ ]     Individual cropping  [ ]
(19)
Advantages of farm pond
:



Throughout cultivation   [ ]     Increasing agricultural Production  [ ]

No scarcity of water  [ ]   Full employment  [  ]
(20)
Problem of maintain of farm pond
:



Natural problem   [ ]     Labour problem [ ]     Expenses  [ ]     Others   [ ]
(21)
Hours of pumping water into land
:



Own investment  [ ]     Borrowings  [ ]
(22)
Annual water expenses
:

1 – 3  [ ]     3 – 5 [ ]     5 and above  [ ]
(23)
If loans, borrowed by
:



Bank   [ ]     Financial investment  [ ]     Others  [ ]
(24)
Amount of credit
:

(25)
Energy using
:

Diesel  [ ]     Electrical [ ]
(26)
Cost of energy
:

Free [ ]
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