



Assess the perception of Pressurised Irrigation Technologies in Jhalawar District, Rajasthan, India
Abstract

Water is fundamental for sustaining a quality of life, as well as the economic and social development of human society.  Productivity and water management can be achieved by adopting pressurised irrigation systems (PIS). This system has a tremendous scope in Rajasthan, which is already confronting the serious problems of water scarcity. The aim of the study is to conduct An Analysis of pressurised irrigation System adoption among farmers in Jhalawar, Rajasthan,India. The pressurised irrigation methods, in which water is carried through a pipe system to a point near the roots where it is consumed. A proportionate number of pressurised irrigation systems users from each selected village was selected randomly. Thus, the total sample size was 380. Empirical data revealed that of the total, 169 (44.49 per cent) of farmers from Jhalawar district fell under the medium adoption level regarding PIS. Farmers of Jhalawar need to be educated and persuaded regarding various techniques. The data was collected by a pre-tested structured interview schedule through the personal interview method. The adoption scores assigned to each respondent were totalled, and mean scores of adoption (x) and standard deviation (SD) were computed.  It was evident that the adoption quotient for pressurised irrigation systems, components the use of pressurised irrigation systems on the field (87.10) was highest and was the topmost component that was adopted by the majority of respondents. Irrigation scheduling (49.07), treatment for root intrusion (34.21), application of fertilizer through pressurized irrigation systems (18.28) chloride treatment (for removal of algae, slime etc.) (14.47), application of plant protection chemicals through pressurized irrigation systems (12.10) and use hydrochloric acid / sulphuric acid for cleaning the pressurized irrigation systems (8.81) were adopted to lesser extent. Hence, efforts are needed to improve by providing information on different information sources and motivating them to access different sources, organising field exposure visits to successful farmers, farmer extension functionaries and researchers in the field of pressurised irrigation systems to improve the farming performance through efficient and sustainable utilisation of water and farm inputs.
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Introduction 
“Water is the foundation of life and a necessity for everyone. However, it is becoming an increasingly scarce and degraded natural resource for millions of the world’s population. Adequate water, which is necessary for various uses for a rapidly growing population, is one of the major challenges in recent years. It is a critical issue as the increase in food production to meet the future population will have to be achieved with the same water resources” (Mishra et al., 2021). Water is fundamental for sustaining a quality of life, as well as the economic and social development of human society. “In addition, water is essential for the maintenance and functioning of ecosystems. In this sense, water must be guaranteed in quantity and quality to meet the needs of all living beings in their ecosystems. Water availability and the ability to preserve and conserve water resources are limiting factors for the socioeconomic development of countries” (Jung et al., 2023). “The world and, more importantly, developing countries like India, are heading towards water stress and scarcity. Indian agriculture plays a vital role in the upliftment of rural livelihoods by 50 per cent of the total workforce in this sector” (CIA, 2017). “They are left with no alternative but to adopt modern irrigation technologies, which save water, increase the area under irrigation and improve yields. More than half of global water use can be attributed to crop irrigation, and as the human population grows, so will the water requirements of agriculture. Improved irrigation will be critical to mitigating the impact of increased requirements. An ideal irrigation system is informed by measurements of water demand—a combination of water use and water status signals—and delivers water to plants based on this demand” (Jenkins & Block, 2024). “Adoption of pressurised irrigation systems (sprinkler and drip irrigation systems) on a large scale will help in improving the water use efficiency. Rajasthan has the largest geographical area in India, but has only 1% water resources of country. Pressurised irrigation systems control the time of application, amount of water and place of application of water. The pressurised irrigation methods, in which water is carried through a pipe system to a point near the roots where it is consumed” (Nima Nejadrezaei et.al., 2017). “This is in contrast to surface irrigation methods, in which water must travel over the soil surface for a rather long distance before it reaches the point where it is expected to infiltrate and be consumed” (Keller and Bliesner, 1990). Adoption of sprinkler and drip irrigation system enables 28 to 56 per cent economy in the quantity of water used for irrigation, which in turn enables to bring 25 to 40 per cent additional area under irrigation, Moreover, it reduces the soil erosion, facilitates the tilling operations, increases the efficiency of fertilizers, reduces the damage through pests and consequently, enhances the crop production by 12 to 31 per cent depending upon the crop. This system also permits the use of fertilisers, pesticides and other water-soluble chemicals along with water. It has been found that fertigation is the most economic method of fertiliser application especially when applied through a drip system. “Fertigation emerges as a multifaceted strategy that simultaneously addresses various agricultural challenges. Fertigation relieves pressure on drinking water sources and harnesses nutrient-rich wastewater to improve agricultural productivity” (Osorio et al.,2025; Tayade et al., 2022). It leads to 40-50 per cent savings on nutrient application. Disease spread is also less in those places where pressurised irrigation system is being practised with application of this technology. Although the pressurised irrigation systems seem to be the most effective system in Rajasthan conditions. However, the adoption of this system is not as desired. Seeing is believing, and learning by doing is an important principle of extension, which leads to the adoption of innovations. The adoption of pressurised irrigation is not an exception to this phenomenon. But the question is to what extent the farmers have adopted this system in their fields, and the benefits derived by adopting pressurised irrigation system by the farmers would certainly change the mindset of neighbouring farmers to move towards acceptance of this technology. Keeping all these views in mind, the present study entitled “Adoption of pressurised irrigation systems by the farmers in Jhalawar district of Rajasthan’’ was undertaken.
Research Methodology
The study was conducted in Jhalawar district of Rajasthan, India in the year 2021-2022 to analyse extent of adoption of PIS by user farmers in Jhalawar district of Rajasthan. Multi-stage sampling technique was used in the present study. In the first stage, Jhalawar district was selected purposively as having 6975 numbers of micro irrigation sets, as well as an area under the micro irrigation system is 9730 ha. This district comprises eight blocks viz., Aklera, Bakani, Bhawani Mandi, Dug, Jhalarapatan, Khanpur, Manoharthana, and Pirawa. Out of these, Jhalrapatan block was selected purposively as having the highest number of micro irrigation sets (1109) as well as the highest area (1614 ha) under micro irrigation systems. Beenda, Borda, Donda, Jagannathpuri, Jhumki, Manda, Nayapura, Titarwasa, Shyampura, Titri Villages were randomly selected from the Jhalrapatan block of Jhalawar district. A total of 10 villages from the Jhalrapatan block were selected because as have 436 numbers of micro irrigation sets, as well as area under the micro irrigation system is 617 ha. In the second stage, a Proportionate number of pressurised irrigation systems users from each selected village were selected randomly. Thus, the total sample size was 380. The data was collected by a pre-tested structured interview schedule through the personal interview method. For analysis of data, various statistical measures were used, viz., frequency, percentage, mean, standard deviation, adoption quotient, etc..
To measure the extent of adoption of pressurised irrigation systems, an index was developed by following the recommended procedures. The respondents were asked to respond to each item of adoption of these techniques with respect to their extent of adoption on a three-point continuum, namely ‘fully adopted’ (2), ‘partially adopted’ (1), and ‘no adoption’ (0) with respective weightages accorded. Here, fully adopted was operationalised as the adoption of stated pressurised irrigation systems completely and regularly in each season of a year continuously for a three-year period. Partial adoption was operationalised as the adoption of only a part or whole of pressurised irrigation systems once in year continuously for a three-year period. No adoption was operationalised as those recommended practices were not all adopted by the farmer. 
Based on the response of each item, the total score of individual farmers was computed by summing up those scores. Thus, the total score secured by an individual was the obtained adoption score. The adoption quotient was worked out for each respondent by following the quotient, and it was taken as the adoption score for the individual respondent.
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Overall adoption level in the area was also worked out by calculating the arithmetic mean of the adoption quotient of all the respondents as below:

∑AQ

Overall adoption Level =

   N

Where, 

AQ = Adoption quotient for the respondents

N= Total number of respondents 

The maximum possible score for 21 statements of adoption was 42, and the minimum was zero. The range of scores in this measurement was from 0 to 42. The adoption scores assigned to each respondent were totalled, and mean scores of adoption (x) and standard deviation (SD) were computed. Adoption level was categorized into three levels i.e. (I) low extent of adoption, if the total score of an individual respondent is below Mean- SD (ii) medium extent of adoption, if the score varies from Mean- SD to Mean + SD and (iii) high extent of adoption, if individual score is above mean + SD. 
Results and Discussion
Extent of adoption of Pressurised Irrigation Systems among farmers
To get an overview of the farmers regarding their extent of adoption of pressurised irrigation systems, they were classified into three strata, i.e., high, medium and low levels of adoption. These categories were formed on the basis of the calculated mean and standard deviation of the adoption scores obtained by the respondents.
Table1: Distribution of respondents according to their adoption level
     (n= 380)

	Category
	Score
	Respondents

	
	
	Number
	Per cent

	Low
	Between 0 – 24.60
	88
	23.15

	Medium
	Between 24.60 – 39.60
	169
	44.49

	High
	Between 39.60 – 42
	123
	32.36

	Total
	380
	100.00


Mean = 32.10   SD = 7.5
From Table 1, it was evident that the majority of the farmers (44.49%) had a medium level of adoption, whereas 32.36 per cent of the farmers had a high level of adoption of pressurised irrigation systems and 23.15 per cent of the farmers had a low level of adoption of pressurised irrigation systems. The farmers in the study area had a medium level of adoption of pressurised irrigation systems because of a medium level of agricultural progressiveness, a medium level of risk-taking, and a medium level of education. Supporting these results, Natwadia et al. (2022) also concluded that the majority of the vegetable growers (83.33%) were medium to high adoption level of the drip system of irrigation. Likewise, Mashaliya et al. (2020) reported that more than two-thirds of the respondents (70%) had a medium level of adoption of micro irrigation technology. While 16.66 % and 13.34 % of respondents had low and high levels of adoption of micro irrigation technology, respectively. Further, Yadav et al. (2019) also reported that the majority of farmers (48.96 %) had a medium extent of adoption of the drip irrigation system, followed by 27.08 % and 23.96 % farmers having low and high extents of adoption, respectively. 
Component-wise adoption quotient

The adoption quotient of various components of pressurised irrigation systems was studied and the results were presented in Table 2 and discussed below:   
Table 2: Adoption quotient of pressurised irrigation systems components

	Pressurised irrigation systems components
	Total score
	Adoption quotient

	Use of the pressurised irrigation systems in the field
	662
	87.10

	Maintaining the appropriate distance between drippers/sprinklers in pressurised irrigation systems
	648
	85.26

	Placing the emitters in the root zone to supply the water through pressurised irrigation systems
	614
	80.78

	Use of optimum water pressure in pressurised irrigation systems
	586
	77.10

	Preseason tune-up of the system
	572
	75.26

	Recommended trench depth for main lines
	533
	70.13

	Regularly checking the system for leaks
	528
	69.47

	Removal of emitters/laterals from the field at the time of every ploughing
	516
	67.89

	Recommended trench depth for sub mains lines
	511
	67.23

	Clean all filters properly before use for irrigation through pressurised irrigation systems
	508
	66.84

	Use of a pressure gauge to check the pressure in the pressurised irrigation systems
	495
	65.13

	Use of an air release valve
	488
	64.21

	Use of a strainer filter to control physical impurities in the pressurised irrigation systems
	482
	63.42

	Regular cleaning of the sand filter
	390
	51.31

	Control measures for rats
	384
	50.52

	Irrigation scheduling
	373
	49.07

	Treatment for root intrusion
	260
	34.21

	Application of fertiliser through pressurised irrigation systems
	139
	18.28

	Chloride treatment (for removal of algae, slime, etc.)
	110
	14.47

	Application of plant protection chemicals through pressurised irrigation systems
	92
	12.10

	Use hydrochloric acid / sulphuric acid for cleaning the pressurised irrigation systems
	67
	8.81


It was evident that the adoption quotient for pressurised irrigation systems components use of the pressurised irrigation systems on field (87.10) was highest and was the topmost component that was adopted by the majority of respondents. Similarly, Maru et al. (2019) reported that most of the farmers have a high to very high level of adoption for sprinkler irrigation systems in 85% of 85% respondents using sprinkler irrigation. Next to it, maintaining the appropriate distance between drippers/sprinklers in pressurised irrigation systems (85.26) was the second most component that farmers had adopted component. The finding of this parallel to the study of Singh and Dangi (2022), revealed that the respondents had a high level of adoption of “use of appropriate distance between emitters in drip irrigation (MPS 61.82). Further, among different practices adopted, the adoption of distance between nozzles was ranked first in sprinkler systems. The third most adopted component according to the respondents in the study area was placing the emitters at the root zone to supply the water through pressurised irrigation systems (80.78). The finding of this parallel to the study of Kaarhikeyan and Suresh (2019), revealed that 82 per cent of respondents place of emitters at the root zone to supply the water through a drip irrigation system This showed respondents had adopted these three components as their most utilisable.
The other most adopted component of pressurized irrigation systems were use of optimum water pressure in pressurized irrigation systems (77.10), preseason tune up of the system (75.26), recommended trench depth for main lines (70.13), regular checking the system for leak 69.47), removal of emitters/laterals from the field at the time of every ploughing (67.89), recommended trench depth for sub mains lines (67.23), clean all filters properly before used for irrigation through pressurized irrigation systems (66.84), use of pressure gauge to check the pressure in the pressurized irrigation systems (65.13), use of air release valve (64.21), use of strainer filter to control physical impurities in the pressurized irrigation systems(63.42) regular cleaning of sand filter (51.31) and control measures to rats (50.52) were moderately adopted. 
Irrigation scheduling (49.07), treatment for root intrusion (34.21), application of fertilizer through pressurized irrigation systems (18.28) chloride treatment (for removal of algae, slime etc.) (14.47), application of plant protection chemicals through pressurized irrigation systems (12.10) and use hydrochloric acid / sulphuric acid for cleaning the pressurized irrigation systems (8.81) were adopted to lesser extent. This showed more awareness, and demonstrations had to be done to the extent of adoption by the farmers about pressurised irrigation systems. 

Conclusion

In conclusion, the majority of the farmers (44.49%) had a medium level of adoption, whereas 32.36 per cent of the farmers had a high level of adoption of pressurised irrigation systems, and 23.15 per cent of the farmers had a low level of adoption of pressurised irrigation systems. Regarding extent of adoption of different component of PIS, it was observed that the farmers possess highest extent of adoption of pressurized irrigation systems about the component ‘use of the pressurized irrigation systems on field’ (87.10) whereas, they had least extent of adoption about the component ‘use hydrochloric acid / sulphuric acid for cleaning the pressurized irrigation systems’ (8.81). Therefore, in order to convert medium adopters into high adopters, extension agencies should give more emphasis to the methodologies for the transfer of technologies in an acceptable manner. Hence, efforts are needed to improve these characters by providing information on different information sources and motivating them to access different sources, organising field exposure visits to successful farmers, farmer extension functionaries and researchers in the field of pressurised irrigation systems to improve the farming performance through efficient and sustainable utilisation of water and farm inputs.
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