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ABSTRACT
Lalitpur district is a region in Jhansi Division of Uttar Pradesh state of India. The district covers 5,039 km 2. The district is located between 24 o 11’ to 25 o 14’ (North) and 78 o 10 to 79 o 0’ (East). The climate of the district is sub-tropical that is featured with a very hot dry summer and cold winter. Pulses are dried, edible seeds of some plants of a family known as Fabaceae. Pulses are high in protein and fiber content and low in fat content. Nitrogen fixing crops also include pulses which enhances sustainability of annual cropping system in the environment. In 2023-24, Lentil was cultivated in the district on the area of 23,875 ha, and the production amounted to 22,896 Metric ton with the productivity of 959 kg/ha. The Krishi Vigyan Kendra, Lalitpur, in the district undertook Cluster Front Line Demonstrations (CFLDs) on lentil in 14 villages that spanned four blocks to promote improved technologies of lentil (var. IPL 316) to enhance productivity and evaluate the economic viability and technological feasibility of the new lentil production technologies as compared to the existing one. Mean highest seed production (1670 kg/ ha) was observed when CFLDs were used in the year 2023- 24 as compared with 1280 kg/ ha when farmers implemented their practices. Under CFLDs, increases in the yield were realized by 31 per cent compared to the practice of farmers. The profitability and economic viability demonstrated that the ratio of benefit cost (B:C) was greater in case of better agro-technologies (CFLDs) of 4.2 compared to 3.4 in the practice of farmers (FP). The net rate of agro-technologies (CFLDs) was 79926 ha and this is much greater than the practice of farmers (Rs. 56924 ha). Such agro-climatic parameter variations and the location of CFLDs programme was effective in altering the attitude, skill and knowledge of the farmers so as to adopt improved technology/ HYV of lentil and subsequent wide scale spreading of the same to the other farmers. It also enhanced the interaction of farmers and scientists and developed confidence in them.
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INTRODUCTION
Lalitpur district is an agrarian emerged district which is located in the Bundelkhand region of Uttar Pradesh and highly relies on seasonal rains in the region to produce crops. The gross cropped area and the net cropped area for the district are 5,30,131 hectares and 3,01,113 hectares respectively indicating the large contribution made by agriculture to the local economy. The rabi season occupies close to 2,99,764 hectares of the gross cropped area thus showing the importance of the crop in the livelihoods of the farms. Lalitpur district is administratively subdivided into six development blocks and five tehsils, and includes 48 Nyaya panchayats, 416 gram panchayats and 764 villages. The small and marginal farmers in the district, coupled with lack of irrigation facilities, predispose the agricultural activities in the district to climatic and resource constraints.

The rainfed and some irrigated agricultural systems prevail in Bundelkhand region and the pulses are very significant in sustaining agriculture. Dubey et al. (2018) have highlighted the importance of pulses in rainfed agriculture as well as in irrigated agriculture by enhancing the physical, chemical, and biological characteristics of the soil. Pulses are known to be excellent crops to manage natural resources, secure the environment and crop diversification that are critical elements of viable and sustainable agriculture (Joshi et al.2026). Biological nitrogen fixation makes them capable of repairing the nitrogen levels in the atmosphere hence increasing the soil fertility and minimize reliance on chemical fertilizers which minimizes the cost of production and environmental deforestation.

In addition to agronomic value, pulses have got vast nutritional significance in the Indian diet. Veeramani et al. (2017) indicate that pulses are highly sources of plant-based protein as they have 17 to 25 percent protein as compared to 6 to 10 percent protein in cereals. In a nation such as India, where a good percentage of the populace is vegans, pulses are a source of primary and cheap dietary protein. They also contain essential amino acids and vitamins, minerals and dietary fiber that serve to enhance food and nutritional security in the household level.

Lentil (Lens culinaris Medik.) is also one of the most significant rabi pulse crops grown in Lalitpur district. Lentil has a large role in local cropping system because it is flexible to prevailing residual soil moisture and input demand is minimal. Lentil, being a leguminous crop, has the natural potential of fixing the atmospheric nitrogen hence enhancing soil fertility and promoting sustainable farming activities. Furthermore, Lentil is a good cover crop, which can be used to limit erosion of the soil and to maintain soil moisture, which is especially essential in the unstable agro-ecosystem of the Bundelkhand area.

Although it is significant, the productivity of lentil in the Lalitpur district is rather low. The data provided in Table 4 show that the district is under lentil production of 23,875 hectares, and the total yield of 22,869 metric tonnes, and productivity of 959 kg/hectare. This productiveness is very low when compared to the potential produce that would be attained under better management and high-yielding varieties. This yield gap is brought about by a number of factors that include biotic and abiotic stressors, which include insect pests, disease, drought and temperature variations ( Pandey et.al. 2026). Moreover, quality seeds of better varieties are not available at the right time and poor crop management practices also limit the productivity of lentils in the district.

Ignorance and low adoption of suggested technology of production and protection of plants by the farmers is one of the largest causal factors of low productivity. Traditional practices, lack of extension services and risk aversion are normally the barriers to the implementation of better technologies amongst farmers. The means of overcoming these limitations is to possess good dissemination of technology and testing of the better practices under the field conditions of farmers.

Front Line Demonstrations (FLDs) have taken the status of one of the most effective extension tools in promoting the uptake of new varieties of crops and improved production technologies in that regard. As was mentioned by Singh (2002), FLDs play a significant role in disseminating the agricultural technologies more quickly as they are used to illustrate their work right on the farms of the farmers. With these exhibitions the discontinuity between the research and practice is bridged by creating trust in the farmers in the enhanced technologies through seeable results.

With these in consideration, Krishi Vigyan Kendra (KVK), Lalitpur organized the Cluster Front Line Demonstrations (CFLDs) on lentils during the rabi season of 202324 at selected fields of the farmers in the district. The demonstrations had certain goals: (i) to demonstrate the level of performance of recommended high-yielding lentil varieties in achieving a high level of crop yield, (ii) to compare the level of yield that could be obtained under CFLDs with those achieved under local check practices as practiced by farmers and (iii) to get a response of participating farmers on the further refinement of research and extension plans. The results of these tests are likely to offer meaningful answers on the ways of enhancing the productivity of lentils and the way farmers can adopt better technologies in making use of better pulse production techniques in the Bundelkhand region.

MATERIALS AND METHODS
Location and Climate
Lalitpur is one of the district of Uttar Pradesh state of India.  Lalitpur is a district of Jhansi Division. The district is located on 5,039 km2. The district is situated between 24 o 11’ to 25 o 14’ (North) and 78 o 10’ to 79 o 0’ (East). The nature of the farming system to be followed is dependent on the geographical weather and soil traits of the area. The district climate belongs to the Central India type sub-tropical and it can be characterized by extremely hot and dry summer and cold winter. This also exhibits four different seasons as does other districts in the Bundelkhand region. Summer is between March and mid-June, Monsoon is between mid-June and September and the post-monsoonal between October and November and the winter season is between December to February. Sporadic distribution of rainfall and droughts are typical. Climate of the district is hot, with long and intensive summer, low and regular rainfall and short mild winter. The lowest and highest temperature of the month of April during 2023-2024 were 6.0 to 23.0 o C, and 26.0 to 43.0 o C, respectively. The district reported 490.9 mm yearly rainfall in the period between April, 2023 and March, 2024.

Soil
Soil strata is rocky in district Lalitpur, topography is undulating with a slope between 0.5-10 per cent and hillocks scattered here and there. There are two types of soils viz. red and black soils. Red soils are mostly light shallow, low water retentive, lack nutrient with the coarse sand and easy to work in rainy season, on the other hand, black soils are deep, highly water retentive, highly productive and lack the ability to work in rainy season (Mishra et al, 2016).

Cluster Front Line Demonstrations over Lentil
The current analysis was the portion of cluster frontline demonstrations (CFLDs) on pulses that were under implementation by Indian Council of Agricultural Research (ICAR), New Delhi, India at KVK, Lalitpur during the rabi 2023-24. Front line demonstration is a suitable way of demonstration and also of transferring better agricultural innovations to the farming society. The close supervision is done by the scientists of Krishi Vigyan Kendras, SAUs and their Regional Research Stations. Field demonstration is a long term educational practice that is carried out at the fields of farmers in systematic way to demonstrate value of a new technology under the concept of seeing is believing. The production of pulses cannot be sustained under the traditional or farmers practices anymore since it exhibits clear breakage between the traditional and scientific production technologies. Lakshmi et al. (2017) discovered that there must be continuous attempts to reduce this gap by transfer of technology. The need of the hour is to strengthen the extension services of training the cultivators on how to implement a better technology and have quality seed ready in time.
Cluster Front line demonstrations (CFLDs) of high yielding variety and better agro-technology of lentils was organized by KVK, Lalitpur, in four blocks namely, Birdha [In four villages- Pipariabansa, Aira, Alapur and Pali], Jakhaura [in five villages-Kakaruwa, Khiriyamishra, Bharatpura, Budhwar and Bhamorikala], Mehrauni [in two village- Nainwara and Satwasa] and Mandawara [in These farmers were linked through the total of 63 farmers. During rabi 25.0 ha of area were covered, 2023-24 of demonstration. The KVK scientists were made to visit the demonstration fields regularly and gave a lead to the farmers. They also used these visits as a basis to gather the feedback information to use in the area of further research and extension programme. The demonstration sites were also organized to hold field days and trainings in order to encourage other farmers to tap in the benefits of technologies demonstrated. The KVK supplied the farmers with the necessary critical inputs. One control plot was also maintained in each demonstration where the practices of farmers were practiced. Table 1 illustrates the technologies exhibited and the practices of farmers.
Table 1: Details of demonstration packages and farmers’ practice under CFLDs on lentil

	S. No.
	Particulars
	Demonstration packages
	Farmer’s practices (Old/ Local check)

	1
	Variety
	IPL 316
	Local

	2
	Seed rate (kg/ ha)
	50
	65

	3
	Seed treatment
	Rhizobium 
	Nil

	4
	Sowing method
	Line sowing (Row to Row spacing 25 cm)
	Broadcasting

	5
	Sowing time
	4th  week of Oct. to 1st week of  Nov, 2023
	1st week of Nov. to 3rd week of Nov, 2023

	6
	Weed management
	Pendimethalin @ 1.0 kg a.i./ ha
	Nil

	7
	Nutrient management
	20 kg N, 40 kg P2O5, 20 kg K2O and 20 kg S 
	64 kg N and 46 kg P

	8
	Plant protection
	Need based fungicide (Zineb 75 % WP) and insecticide (Imidacloprid 17.8 % SL)
	Nil



The qualitative data were converted into quantitative form and expressed a per cent increase in yield and was calculated by using following formula: 

% increase in yield = [(Demonstration yield – Farmer’s yield) / Farmer’s yield] x 100
Technology gap = Potential yield – demonstration yield
Extension gap = Demonstration yield – farmer’s yield
Technology index (%) = [Technology gap) / (Potential yield] x 100 
Data were collected from the CFLDs farmers and analyzed with the suitable statistical tools to compare the yields of farmers’ fields and CFLDs fields. For the study, technology gap, extension gap and technology index were calculated as suggested by Samui et al (2000).
RESULTS AND DISCUSSION
The outcome of 63 Cluster front line Demonstrations revealed that the farming practices under CFLDs, viz. application of improved varieties, application of balanced fertilizers and integration of pest management breeded an average 30.5 per cent yield of lentil compared with local check which meant that the Cluster front line demonstrations have made an excellent difference on the farmers community of the Lalitpur district since they were inclined by a new set of technologies applied on agriculture fields (Table 2). The findings agree with the report by Kirar et al. (2006).
Technology gap
The technology difference (between the potential yield and the demonstration yield) of lentil was 2.3 q/ha. The difference in the technological level can be explained by the lack of similarity in the soil fertility level and weather conditions (Mukherjee, 2003). Consequently, specific recommendations that are unique to different circumstances should be promoted to reduce the technology gap to achieve the yield level.
Extension gap
The largest difference in extension of 3.9 q/ ha was observed. This determined the necessity of instilling in the farmers through many channels the adoption of better agricultural production technologies. This threatening tendency will then be altered by increased application of recent production technologies which have high yielding variety. The new technologies will ultimately result to the abandonment of the old technologies and the adoption of the new technologies by the farmers.
Technology index
Technology index indicates the viability of the developed technology in the fields of farmers, the less the value of the technology index the higher is the viability of the technology (Jeengar et al, 2006). Lentil was 12.10 per cent in technology index. The technology index of 12.10 per cent recorded that it has the possibility of the feasibility of technology as demonstrated (Table 2).


Table 2: Exploitable productivity, technology gaps, technology index and extension gaps of lentil as shown under Cluster Front Line Demonstrations and existing practices

	Season and Year
	Variety
	Area under CFLDs (ha)
	No. of CFLDs
	Yield (q ha-1)
	% increase over existing
	Extension gap
(q ha-1)
	Technology gap
(q ha-1)
	Technology index
(%)

	
	
	
	
	CFLDs
	FP
	
	
	
	

	Rabi, 2023-24
	IPL 316
	25.0
	63
	16.7
	12.8
	30.5
	3.9
	2.3
	12.10



Table 3: Economics of lentil production under Cluster Front Line Demonstrations and existing practices

	Season and Year
	Yield
(q ha-1)
	Cost of cultivation
(Rs. ha-1)
	Gross returns
(Rs. ha-1)
	Net returns
(Rs. ha-1)
	B:C ratio

	
	CFLDs
	Existing practice
	CFLDs
	Existing practice
	CFLDs
	Existing practice
	CFLDs
	Existing practice
	CFLDs
	Existing practice

	Rabi, 2023-24
	16.7
	12.8
	24950.0
	23460.0
	104876.0
	80384.0
	79926.0
	56924.0
	4.20
	3.4



Table 4: Year wise area, production and productivity of lentil in Lalitpur, Uttar Pradesh 

	S. No.
	Year
	Area (ha)
	Production (MT)
	Productivity

	1
	2019-20
	17979
	25494
	14.18

	2
	2020-21
	18182
	34040
	14.41

	3
	2021-22
	18182
	25564
	14.06

	4
	2022-23
	22996
	18926
	8.23

	5
	2023-24
	23875
	22896
	9.59


(Anonymous, 2023)

Economic return	
Table 4 has provided the comparative profitability of lentil production with the adoption of the improved technology, and farmers practice on the yearly basis. The gross return, cost of cultivation, net return and benefit/ cost ratio were calculated by taking the input and output prices of the commodities during the demonstrations. The adoption of better technology under CFLDs showed higher gross return (Rs.104876.0 ha-1), net return (Rs 79,926.0 ha-1) as well as B: C ratio (4.2) than farmers practice. This can be as a result of high yields that have been acquired through better technologies than local check (practice by farmers). Mokidue et al (2011) and Veeramani et al (2017) report similar results. Therefore, through Cluster Front Line Demonstrations of proven technologies, potential of lentil can be enhanced to a large scale. This will then raise the income as well as livelihood of the farming community.
Conclusion 
The cluster frontline demonstrations (CFLDs) became a solid extension strategy to increase productivity and profitability of the lentil, cultivation. The outcome showed that there was a significant increase of 30.5 per cent in the grain yield of the plots that were demonstrated compared to the local check. This high yield benefit is a clear indication that the enhanced production technologies such as the use of high yielding varieties, recommended seed rate, balanced nutrient management, timely sowing, as well as integrated pest and disease management practices have been effective. These empirical results of such tangible gains in productivity are strong evidence of the better way of doing things in a scientific manner instead of a traditional one. The economic analysis also reinforced the effectiveness of CFLDs since the ratio of benefits-cost of 4:2 was high by the standards to ensure that it draws and encourages farmers to adopt the technologies witnessed. The increased benefit-cost ratio means that the returns are higher to each unit of investment and this is one of the most critical aspects of decision-making by the farmers. The apparent material benefits made farmers believe that the new technologies are not only technically possible but also economical. This discovery is central in the speeding up of the adoption process particularly to small and marginal farmers who tend to be risk-averse. In addition to an increase in yield and income, CFLDs are also a good platform to develop the relationship and trust between farmers and Krishi Vigyan Kendra (KVK) scientists. Knowledge sharing and learning through interaction with each other during planning, implementation, and evaluation of demonstrations is possible. The farmers will acquire on-site experience of the new technologies in their own field settings, and scientists will have a useful feedback on the constraints on the ground and the perceptions of the farmers. This participative model builds confidence of farmers in science recommendations and the credibility of the extension services. In addition, the beneficiary farmers of CFLDs are local change agents in their respective communities. Their areas turn out to be living examples of success that encourage other farmers in their areas to embrace better practices. These beneficiary farmers are usually major sources of information and distributor of good seed to enhance better lentil varieties thus making horizontal transmission of technology easy. The diffusion between farmers and other farmers contributes greatly to the reach and the sustainability of the extension efforts. To conclude, CFLD programme is a very powerful instrument towards the production and productivity of lentils. Enabling informed judgment and large-scale adoption of improved technology by positively affecting the knowledge, attitudes, and skills of the farmers, it helps them to make a decision. 
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