



Impact of Improved variety to increase the area and productivity of Rice in Katni district of Madhya Pradesh, India

Background: Adoption of improved rice varieties is an important strategy for enhancing rice productivity and profitability. Participatory approaches such as on-farm trials and frontline demonstrations help assess the suitability and acceptance of new cultivars under local farming conditions.
Aims: The study aims to find out the performance of improved variety of rice JR 81 and to popularize them among the farming community present study was carried out in the Katni district of Kymore Plateu and Satpura Hills.
Study design:  An on-farm trial and front line demonstration was carried out to examine rice production, yield characteristics and growth features and economics in different location of Katni district.
Place and Duration of Study: Krishi Vigyan Kendra, Katni conducted the present study in six consecutive years 2020-2025 in the form of On Farm Trials and Front Line Demonstrations.
Methodology: This study was carried out at 45 farmers field and 0.4 ha each of Katni district and data on yield and its attributing traits, economics were collected of recommended practices as well as farmer practices. The data were used for estimation of BC ratio, extension gap (q ha-1), technology gap (q ha-1) and technology index (%). 
Results: In comparison to farmers' practices, benefit-cost ratios were determined to be 2.91.  The demonstration's average technology gap was 6.98 q ha-1 and average extension gap is 10.58 q ha-1. The mean value of the technology index is 11.63%. This demonstrates the effectiveness of the proven technology-improved variety JR 81 combined with a set of scientific package of practices. 
Conclusion: This variety will increase the adoption of proven technology to boost rice yield. This variety was determined to be appropriate since it was well-suited to the current farming conditions and was well-liked by the farmers in terms of grain and yield.
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1. Introduction 


Rice, a fundamental food source for about half of the global population, is a primary target of breeding programmes designed to improve agricultural productivity and nutritional quality to meet the increasing needs of worldwide communities (Chen et al. 2005).Every year, SAUs develops and assesses new rice cultivars in supervised experiment stations. After release of new improved varieties by the Research Stations and SAUs, one objective of the Krishi Vigyan Kendra is to provide producers with a whole production package, comprising grain, disease responses and fertilizer suggestions. During this process, a vast amount of information is gathered on disease resistance, plant growth habit, grain yield, and grain quality. The grain production potential of improved variety can be affected by some of the variables i.e., date of sowing, soil fertility, water quality and management, disease pressure, weather, and cultural management techniques (Frizzell et al., 2021; Sarangi et al., 2016). Grasping farmers view is crucial to guarantee that the varieties introduced are not only productive but also compatible with local farming environments, market needs, and the aspects of their livelihoods (Paul et al. 2026). In order to popularize newly released cultivars in farming community on farm trial (OFTs) and front line demonstration (FLDs) were created. 

The important mandate of Krishi Vigyan Kendra is to plan and carry out On Farm Trial (OFTs) and Front Line Demonstrations (FLDs) for enhancement of production and productivity. On-farm Trial is a crucial extension tool, allowing farmers to directly observe the performance of new varieties under their farm conditions, assess their adaptability, and reduce the uncertainty associated with adopting novel technologies (Ray et al., 2019; Som et al., 2019). Better information on disease resistance, lodging, grain production potential and acceptability under various environmental circumstances and crop management techniques can be obtained by evaluating new and commercial cultivars over the local popular cultivars. After the good performance improved cultivar in On Farm Trials, the Front line demonstration (FLDs) was organized to get first hand feedback, prepare technical leadership and popularization of improved variety in the village/ District. Under actual agricultural conditions, On Farm Trials and Front line demonstration enable farmers to directly compare recently released climate-resilient rice varieties with popular local cultivars. In addition to encouraging more farmer participation and knowledge exchange, this participatory method increases adoption potential by fostering confidence in the performance of new varieties (Akter et al., 2025).

Selecting the cultivar with the highest yield potential for each field may be the most crucial choice for a grower. The cultivars that is most appropriate for a given growing environment can be determined by on-farm testing. To meet out this mandate, first On Farm Trials of Rice Variety JR 81 along with scientific package of practice were carryout and after that Front line demonstrations were conducted in the selected villages of Katni district. The present study was focused to see economic impact On Farm Trials and Front line demonstrations to increase the production and productivity of rice in Madhya Pradesh.

2. Materials and Methods 

The present study was carried out on the On Farm Trial (2020-2022) and Front Line Demonstrations (2023-2025) organized by the Krishi Vigyan Kendra, Katni (MP) under Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur (MP). Krishi Vigyan Kendra, Katni evaluated the yield and economic performance of rice variety JR 81 using On Farm Testing (OFT) On Farm Trial (2020-2022) and Front Line Demonstrations (2023-2025). The present study was carried out consecutive six years (2020-2025) at farmer’s field in different villages of Katni district. Each year, distinct locations were selected for the experiments. Every demonstration took place in an area of 0.4 hectares. The locally grown old variety IR 64 was regarded as a farmer's practice, and JR 81 rice was used as a demonstration plot. 

JR 81 is a high-yielding, semi-dwarf rice variety of medium duration (115-120 days), developed for irrigated and rainfed ecosystems by Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur in 2018. It has long slender grain and proven tolerance against the stem borer. To provide other local farmers the opportunity to witness the benefits of the technology on display, various field days, farmer trainings, and group meetings were organized. The main aim of these activates is to enriched farmers about improved rice variety JR 81 along with scientific package of practices (seed treatment, line sowing, Soil test value based fertilizer application, integrated weed management and Integrated disease and Pest management). Throughout the duration of the demonstration programme, the KVK scientists used to regularly visit the farmer's plot (control) and the demonstration plots to provide close monitoring and data gathering. During study, economics from assessment plots and control plots were recorded separately at harvest time in addition to yield data.

The extension gap, technology gap and technology Index, Benefit cost ratio (BCR) were worked out as per Samui et al. (2000), as given below.  

Extension gap = Demonstration plot yield – farmers practice plot yield 

Technology Gap = Potential yield- Demonstrated yield 
                                         
 Technology gap 
Technology Index (%) = ---------------------- X 100 
                                       Potential yield


3. Results and Discussion 

The data in table 1 shows the discrepancy between the recommended technology and farmer practices for rice in the Katni district. High-yielding varieties, seed rate and seed treatment showed full gaps, whereas fertilizer dosages and plant protection techniques exhibited partial gaps. These are the causes of not being reached to potential yield. In general, farmers were not using the seed treatment, which increased the crop's vulnerability to disease. They used more fertilizer and seed than was recommended, which increased cultivation costs and reduced productivity.

3.1 Yield attributing traits

The yield attributing traits of improved variety JR 81 were shown to be significantly higher in the corresponding years (Table 2). In JR 81 has an average of 9.58 numbers of tillers per plant than the farmer practices (6.43), respectively. The average plant height showed the same pattern with an average of 103.67 cm and 92.24 cm observed in subsequent years.

The average grain production of the improved rice variety JR 81 using a scientific package of practices was 53.03 q ha-1, which is 24.98% more than the farmer's practices of 42.44 q ha-1 (Table 2). These results showed that On Farm Trials and Front Line Demonstrations may benefit the district's farmers compared to farmers' practices, it can be said that Front Line Demonstrations have increased the total grain production with additional rewards (Shrivastava et al., 2021)

3.2 Effect on economics

The improved practices pots had the highest gross (Rs. 111405) and net monetary returns (Rs. 73788) for all consecutive years (Table 4) in comparison to farmers' practices, the gross and net economic returns were Rs. 89722 and Rs 54560, respectively. Additionally, improved variety JR 81 had the highest benefit-cost ratios (2.91) compared to farmers' practices (2.55). Girish et al. (2020), Shrivastava et al. (2021), Bhowmik and Biswas (2022) collaborated on this discovery. This could be because new technology yields more than local check (farmer practices).

3.3 Extension gap, technology gap and technology index

The average extension gap during the On Farm Trials and Front Line Demonstrations program was 10.58 q ha-1 (Table 4). This may be result from a lack of expertise in contemporary rice farming methods as well as a lack of awareness and knowledge of the actual bundle of strategies and practices. Therefore, in order to reverse the trends toward a large extension gap, a variety of extension techniques, including training and extension activities, etc. must be planned to educate farmers about the adoption of improved variety and production technology (Shrivastava et al., 2021; Bhowmik et al., 2019). 

In all consecutive years of studies, the demonstrated plot's yield and prospective yield differed by 6.98 q ha-1, respectively, with an average of 6.30 q/ha. Differences in local climate conditions, agricultural practices, and soil fertility status could all contribute to the reported technological gap (Girish et al., 2020).

The viability of cultivating in actual farming conditions can also be determined using the technology index. With an average of 11.63%, the technology index ranged from 10.42% to 12.58%. This revealed the effectiveness of effective technical interventions and will hasten the implementation of proven technical treatments to improve rice yield performance (Shrivastava et al., 2021).

3.4 Impact of OFT and FLD on Crop Yield 

The average grain production of the improved rice variety JR 81 using a scientific package of practices was 53.03 q ha-1, which is 24.98% more than the farmer's practices of 42.44 q ha-1. A similar trend was observed during subsequent years. The main reason of low yield of rice in farmer plots were use of poor quality seed with poor nutrient management. However KVK used improved variety, seed treatment, line sowing, soil test value based fertilizer application, integrated weed management and integrated pest management in demonstration plot gives the higher yield. 

3.5 Impact of OFT & FLDs on Adoption of Rice Production Technologies

The OFTs and FLDs made a significant impact on the adoption of improved variety JR 81. Before the demonstrations, most of farmers used old varieties, however, they shifted to improved variety JR 81 after exposure to the demonstrations. The detail number of adopters for different improved technologies is mentioned in table 6. A large number of farmers in adopted villages having marginal and small land holdings and unaware about improved technologies. But after KVK intervention, they were motivated to use improved varieties along with production technologies such seed treatment, line sowing, soil test value based fertilizer application, integrated weed management and integrated pest management.

4. Conclusion

The findings here offer strong evidence that incorporating farmers in the variety assessment through on-farm testing would be successful in discovering farmer-preferred varieties to replace the outdated types. Farmers are the final consumers of a variety, so their judgment should be taken into account when evaluating it. Front line demonstrations are very valuable for popularization of variety in adopted villages/ district.
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Table1: Gap in adoption of scientific package of practices for Rice JR 81
	S no.
	Technology
	Improved practice (IP)
	Farmers practice (FP)
	Technology gap

	1.
	Variety 
	JR 81
	IR 64
	Full gap 

	2.
	Seed rate 
	4 kg/ha
	6-8 kg/ha
	Full gap

	3. 
	Seed treatment 
	Carbendazim 3g/ kg of seed and PSB culture each @ 10 g/ kg of seed
	Not followed
	Full gap

	4.
	Fertilizer dose 
	STV based fertilizer application
	Non judicious use of fertilizers
	Partial gap 

	5.
	Plant protection measures 
	IWM & IPM
	Indiscriminate use of pesticides and weedicides
	Partial gap



Table 2: Performance of yield attributing traits of Rice JR 81
	Year
	Area (ha)
	No. of farmers
	No. of tillers/plant
	Plant height
	Average yield (q/ha)

	
	
	
	FP
	IP
	FP
	IP
	FP
	IP

	2020
	2.0
	5
	6.75
	9.75
	95.25
	103.25
	43.50
	52.80

	2021
	2.0
	5
	6.25
	9.30
	93.65
	102.45
	42.85
	52.45

	2022
	2.0
	5
	6.50
	9.50
	92.75
	101.30
	43.00
	52.75

	2023
	4.0
	10
	6.50
	9.75
	90.25
	105.65
	41.50
	53.15

	2024
	4.0
	10
	6.25
	9.70
	90.30
	105.75
	41.75
	53.25

	2025
	4.0
	10
	6.30
	9.50
	91.25
	103.60
	42.05
	53.75

	Mean
	3.00
	7.50
	6.43
	9.58
	92.24
	103.67
	42.44
	53.03



Table 3: Comparison of economics of Rice JR 81
	Year
	Cost of cultivation
	Gross return
	Net return
	B:C ratio

	
	FP
	IP
	FP
	IP
	FP
	IP
	FP
	IP

	2020
	32250
	37560
	81250
	98630
	46008
	61070
	2.31
	2.63

	2021
	33560
	38120
	83129
	101753
	49569
	63633
	2.47
	2.66

	2022
	34150
	38750
	87720
	107610
	53570
	68830
	2.56
	2.77

	2023
	35230
	38360
	90594
	110626
	55364
	77666
	2.57
	3.05

	2024
	35940
	38560
	96025
	122475
	60085
	83915
	2.67
	3.17

	2025
	36850
	39720
	99616
	127333
	62766
	87613
	2.70
	3.20

	Mean
	34663
	38512
	89722
	111405
	54560
	73788
	2.55
	2.91



Table 4: Technology gap, Extension gap and Technology Index in Rice JR 81
	Year
	Area (ha)
	No. of farmers
	Average yield (q/ha)
	Increase yield over farmer practices
	Extension gap (q/ha)
	Technology gap (q/ha)
	Technology index (%)

	
	
	
	FP
	IP
	
	
	
	

	2020
	2.0
	5
	43.50
	52.80
	21.38
	9.30
	7.20
	12.00

	2021
	2.0
	5
	42.85
	52.45
	22.40
	9.60
	7.55
	12.58

	2022
	2.0
	5
	43.00
	52.75
	22.67
	9.75
	7.25
	12.08

	2023
	4.0
	10
	41.50
	53.15
	28.07
	11.65
	6.85
	11.42

	2024
	4.0
	10
	41.75
	53.25
	27.54
	11.50
	6.75
	11.25

	2025
	4.0
	10
	42.05
	53.75
	27.82
	11.70
	6.25
	10.42

	Mean
	3.00
	7.50
	42.44
	53.03
	24.98
	10.58
	6.98
	11.63



Table 5 : Impact of OFT and FLD on Rice Yield 
	 Year
	
	Area (ha)
	No. of farmers
	Average yield (q/ha)
	Impact
(% Change)

	
	
	
	
	FP
	IP
	

	2020
	Improved Variety JR 81 + Seed Treatment +STV based fertilizer application + line sowing + IWM + IPM
	2.0
	5
	43.50
	52.80
	+21.38

	2021
	Improved Variety JR 81 + Seed Treatment +STV based fertilizer application + line sowing + IWM + IPM
	2.0
	5
	42.85
	52.45
	+22.40

	2022
	Improved Variety JR 81 + Seed Treatment +STV based fertilizer application + line sowing + IWM + IPM
	2.0
	5
	43.00
	52.75
	+22.67

	2023
	Improved Variety JR 81 + Seed Treatment +STV based fertilizer application + line sowing + IWM + IPM
	4.0
	10
	41.50
	53.15
	+28.07

	2024
	Improved Variety JR 81 + Seed Treatment +STV based fertilizer application + line sowing + IWM + IPM
	4.0
	10
	41.75
	53.25
	+27.54

	2025
	Improved Variety JR 81 + Seed Treatment +STV based fertilizer application + line sowing + IWM + IPM
	4.0
	10
	42.05
	53.75
	+27.82

	Mean
	
	18.00
	45
	42.44
	53.03
	+24.98



Table 6 : Impact of OFT and FLD on adoption improved Rice production technology 
	 S no.
	Technology
	No. of Adopters (N =45)
	Change in no. of adopters
	Impact
(% Change)

	
	
	Before Demonstration
	Before Demonstration
	
	

	1
	Improved varieties JR 81
	12 (26.67)
	45 (100.00)
	+ 33
	73.33

	2
	Seed rate (4 kg/ha)
	18 (40.00)
	41 (91.11)
	+ 23
	51.11

	3
	Seed treatment (Carbendazim 3g/ kg of seed and PSB culture each @ 10 g/ kg of seed)
	15 (33.33)
	40 (88.88)
	+ 25
	62.50

	4
	STV based fertilizer application
	8 (17.77)
	45 (100.00)
	+ 37
	82.22

	5
	IWM & IPM
	17 (37.77)
	42 (93.33)
	+25
	62.50


* figures in parentheses indicate percentage    
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