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ABSTRACT
	Jalaun district is a major pea growing area of Uttar Pradesh. In 2018, farmers were motivated to use pea seed production after the Government of India-sponsored Seed Hub Project at Krishi Vigyan Kendra (KVK), Jalaun was initiated. Nonetheless, the majority of farmers have been selling their produce locally in mandis and did not have any idea on the difference between general produce and seed and the technical specifications and certification involved in the production of seeds. In this respect, this research was conducted to determine the training requirements of pea farmers in Jalaun district. The data was analyzed by use of a structured interview schedule and 80 pea growers were surveyed using the structured interview schedule. The findings indicated that a huge proportion of the respondents (88.2 percent) were interested in taking training programs. The most significant need (mean score 2.45) was training on seed identification and differentiation when compared with the general produce (rouging and importance 2.43). Other important points were classes of seed (breeder, foundation, certified and truthful labeled), certification procedures of seed, distance of isolation, seed replacement rate, improved varieties, package of practices, and seed storage. These results will inform KVKs and extension agencies on how to design the training modules to be need-based and structured in a bid to strengthen the seed production capacity and increase the income of farmers by production of quality seed. 
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Introduction
Pulses, including peas, are essential for global agriculture due to their nutritional benefits and ability to improve soil health. India is the largest producer, consumer, and importer of pulses, contributing significantly to global production (Meludu et. al 2024). The country accounts for over one-third of the total global area under pulse cultivation and almost one-third of its production. Despite this, India faces a growing demand-supply gap in pulses, which calls for increased productivity and better agricultural practices (Tusiime el. al 2023).
In India, pulses occupy approximately 23% of the area under food grains and contribute around 9-10% to total food grain production. Uttar Pradesh, along with Madhya Pradesh, Rajasthan, and Maharashtra, is among the top pulse-producing states in India. These states collectively contribute the majority of the country's pulse production, with Uttar Pradesh accounting for about 10%. However, Jalaun district in Uttar Pradesh, a key region for pea cultivation, faces challenges related to low productivity. These issues are primarily due to traditional farming practices, a lack of modern techniques, and limited adoption of improved seed varieties.
While the per capita availability of pulses in India has shown modest improvements—from 43 grams per day in 2013 to 45 grams in 2021—these levels are still far below the recommended intake of 55 grams per person per day (Murugananthi et al. 2024). This shortfall underscores the need for more efficient and sustainable farming practices to meet the growing demand for pulses. The limited expansion of pulses in agriculture can be attributed to their comparatively lower and unstable yields, largely due to high susceptibility to environmental stresses. This has led to an underdeveloped global market with reduced profitability, discouraging farmers from cultivating pulses as a primary income-generating crop. Consequently, policymakers in many developing countries have prioritized cereals over pulses in terms of attention, investment, and resource allocation. (Foyer et al., 2016; Stagnari et al., 2017).
The National Seed Hub Project at Krishi Vigyan Kendra (KVK) in Jalaun presents an opportunity to address these challenges. Through structured training programs, farmers can gain critical knowledge of modern pea production techniques, leading to higher yields and improved livelihoods. Training is a vital tool in ensuring the transfer of agricultural technologies and modernizing farming practices, which can significantly boost productivity and help farmers meet both regional and national food security goals (Singh et al.,2023). 
Material and Methods
	The study was conducted during the year 2022-23 across four blocks of Jalaun district: Jalaun, Nadigaon, and Konch, along with Dakore. The blocks were purposively selected, and 20 farmers were randomly chosen from each block for the study. A questionnaire was developed to collect data on various aspects of field pea production technology. The farmers' knowledge regarding recommended practices for field pea cultivation was assessed using a scale based on the methodology by Shriwas et al. (2015) used for other crops.

The respondents’ knowledge was categorized into three levels as follows:
List 1. Categorization of farmers' knowledge using a scale
	Category
	Score

	Incomplete Knowledge
	1

	Partial Knowledge
	2

	Complete Knowledge
	3


The knowledge index (K.I.) was calculated as:
Knowledge Index =Sum of knowledge scores obtained by respondents/Maximum possible knowledge score obtainable by respondents×100
The respondents were further categorized based on the following classification using mean (X) and standard deviation (S.D.):
List 2.  Categorization of the respondents’ knowledge using mean (X) and standard deviation (S.D.)
	Knowledge Level
	Formula

	Low Level
	<X−S.D.< X - S.D.

	Medium Level
	X±S.D.X \pm S.D.

	High Level
	>X+S.D.> X + S.D.


In addition, the training needs of farmers in various major subject areas were evaluated using a three-point scale, where:
List 3. Assessing farmers' need for training using a three-point scale
	Scale
	Score

	Much Needed
	3

	Needed
	2

	Not Needed
	1


This scale was adapted from Bajpai et al. (2014). The data collected was used to assess the gaps in knowledge and identify areas requiring focused training to improve pea cultivation practices among the farmers.
Results and discussion
Classification of farmers based on their overall knowledge of recommended pea production practices in the four blocks of Jalaun district
Under this section table 1 shows the distribution of farmers' knowledge of recommended pea production practices across four blocks in Jalaun district.
Low Knowledge: Dakore block had the highest proportion of farmers with low knowledge (30.00%), followed by Jalaun (25.00%), Nadigaon (20.00%), and Konch (18.00%).
Medium Knowledge: The majority of farmers in all blocks had medium knowledge, ranging from 45.00% in Dakore to 55.00% in Nadigaon.
High Knowledge: Konch had the highest percentage of farmers with high knowledge (32.00%), while the other blocks had 25.00%.
These findings indicate significant regional variability in knowledge, highlighting the need for targeted training programs in each block to enhance pea production practices.
Table 1: Classification of Farmers Based on Their Overall Knowledge of Recommended Pea Production Practices in the Four Blocks of Jalaun District
	S. No.
	Level of Knowledge
	Jalaun Block
	Nadigaon Block
	Konch Block
	Dakore Block

	1
	Low
	25.00%
	20.00%
	18.00%
	30.00%

	2
	Medium
	50.00%
	55.00%
	50.00%
	45.00%

	3
	High
	25.00%
	25.00%
	32.00%
	25.00%


Distribution of Farmers' Knowledge Level on Different Practices of Pea Production
		Table 2 illustrates the distribution of farmers' knowledge levels across different pea production practices. Farmers exhibited the highest  knowledge in seed rate and sowing (65%), followed by manure and fertilizer application (45%). Knowledge levels for weed management were predominantly medium (50%), while irrigation practices showed the highest proportion of low knowledge (30%).
Table 2 Distribution of farmers' knowledge level on different practices of pea production
	S. No.
	Pea Production Practice
	Low Knowledge (%)
	Medium Knowledge (%)
	High Knowledge (%)

	1
	Seed Rate and Sowing
	10%
	25%
	65%

	2
	Manure and Fertilizer Application
	15%
	40%
	45%

	3
	Weed Management
	20%
	50%
	30%

	4
	Irrigation
	30%
	40%
	30%


Farmers' Distribution Based on Their Knowledge Levels of Recommended Practices in Pea Production and Their Training Requirements
Table 3 shows the distribution of the farmers according to their knowledge with regards to the recommended practices in pea farming and their training requirements. The analysis shows a lot of disparity in various dimensions of pea production, where there is a need to build capacity in a certain area.

1. Preparatory Cultivation
The level of knowledge about the preparatory cultivation practices was only 22.73, which means that in general there was very little knowledge about land preparation, soil management, and pre-sowing activities. The average training need score of 2.05 implies an average level of training needs and the need to focus on concrete demonstrations and field level instructions on land preparation methods.
2. Application of Manure and Fertilizer.
The training need was high (mean score 2.50) even though 27.27% of farmers indicated that their knowledge in manure and fertilizer application was relatively higher. This means that though farmers are more or less acquainted with the management of nutrients, they need further training regarding proper doses, timing and combination of organic and inorganic fertilizers to ensure that the maximum output of pea is achieved.
3. Selection of Varieties
Most farmers (60.61) were found to be medium knowledgeable on the selection of pea varieties. The linked training need was low (1.75) implying that farmers are quite familiar with appropriate cultivars but may require small revisions regarding a better or better region-specific cultivar.
4. Seed Rate and Sowing
Sowing practices and seed rate became a problematic field of intervention. Although, farmers showed medium level of knowledge (45.45%), the highest level of training requirement was obtained (mean score 2.60). It means that the correct sowing practices, spacing, and seed rates are the crucial factors influencing crop establishment and yield and specialized and practical training in this direction is essential.
5. Irrigation
Farmers (53.03) showed low levels of knowledge on irrigation practices (more than half). Interestingly, average training requirement was comparatively low (1.40) and this might indicate that the farmers are either adhering to conventional irrigation techniques or they do not feel the need of adopting the modern irrigation techniques. Specific awareness campaigns may enhance the efficiency of water-use and performance of crop.
6. Weed Management
The medium score in the sector in terms of weed management was 57.58 with medium training need score of 2.00. It means that though the farmers have the idea of simplistic weed control systems, they could be trained on integrated weed control systems, when to apply the weed control methods, and using environmentally friendly herbicides.
7. Treatment of Insect Pests and Diseases.
There was relatively higher knowledge on the management of the insect pests and diseases (33.33) but the training need was high (2.20). This explains the intricacy in the control of pests and diseases in pea crops and the importance of adopting sophisticated pest management, timely scouting, and integrated pest management (IPM).
8. Harvesting and Marketing
There was high level of ignorance among farmers when it comes to harvesting and marketing (75.76%). The training requirement was low (1.10) which implied that farmers might be conversant with the local harvesting procedures, yet have not yet got exposure to the market oriented post-harvest handling, grading, storage as well as marketing tactics.
Overall Interpretation
Table 3 has clearly shown that the knowledge and training needs of farmers in different practices of producing pea are heterogeneous. Although certain practices such as variety selection are reasonably well aware, examples of critical practices that require close, practical capacity-building interventions include seed rate, sowing, manure and fertilizer application, and pest management. The requirement of medium-level training in preparing cultivation and the handling of weeds will illustrate the possibilities on the practice demonstration and participatory learning strategies. The results are important in underlining that selective and stage-specific training interventions can help increase practice adoption of recommended practices, productivity and eventually increase the ability of farmers to engage in the practice of efficient and sustainable pea growing in the study area.
Table 3: Farmers' distribution based on their knowledge levels of recommended practices in pea production and their training requirements
	S. No.
	Recommended Practices of Pea Production Technology
	Level of Knowledge
	Mean Score for Training Need
	Extent of Training Need

	1
	Preparatory Cultivation
	Low
	2.05
	Medium

	2
	Manure and Fertilizer Application
	High
	2.50
	High

	3
	Selection of Varieties
	Medium
	1.75
	Low

	4
	Seed Rate and Sowing
	Medium
	2.60
	High

	5
	Irrigation
	Low
	1.40
	Low

	6
	Weed Management
	Medium
	2.00
	Medium

	7
	Insect Pest and Disease Management
	High
	2.20
	High

	8
	Harvesting and Marketing
	Low
	1.10
	Low


Training Needs of Pea Growers on Different Aspects of Seed Production
	Table 4 presents the training needs of the pea growers in various seed production dimensions. The analysis shows evident differences in interest rates, which points at the spheres where farmers need the greatest assistance to enhance the quality of the seed and productivity.
1. Identifying Seed
Identifying seed was the most important training with a mean score of 2.45 and 88.2 percent of the respondents indicating their interest. This means that farmers believe that good recognition of quality seeds is of essence in determining improved germination and healthy establishment of crops and yield. The training programs are therefore to be made on visual and practical seed identification skills.
2. Rouging
The second most significant topic was rouging, or eliminating off type or diseased plants in the seed production fields (mean score 2.43, 80.5%). This reiterates the importance of training which will be required by the farmers to be trained on how to retain purity of the genetic as well as minimizing the occurrence of diseases in seed crops which is essential in the production of high quality seeds.
3. Seed Certification Process
The level of training involved in the seed certification process was also high with an average score of 2.39 and 85.0 percent of the respondents expressed an interest. The farmers need to be advised on formal steps, and paperwork as well as standards in certified seed production that can enhance marketability and income.
4. Seed Classes
It refers to the separation between seeds in a germination assay, expressed in centimeters. Isolation Distance: It is the distance between seeds in a germination assay and is measured in centimeters. Seed Replacement Rate: It is the count of isolations per second of seeds in a germination assay.
Other topics (classes of seeds: breeder/foundation), isolation distance, and replacement rate of the seed were of moderate interest with the average score of 2.32 to 2.36 with respondent interest varying between 74.8 and 79.5 percent. This implies that though farmers are not completely unaware of such technicalities, they require further education to correct application of the practices to ensure that the seed they produce is of good quality and is not contaminated.
5. Novel Varieties
The lowest rated listed topics attracted the lowest interest in training on novel varieties but with a significant interest (mean score 2.31, 72.0%). This means that farmers are not much informed about new or better varieties of pea, and there is still a room to expand the programs and offer innovating cultivar and demonstrate its benefits.
Overall Interpretation
Table 4 results indicate that the priority in training programs should be given to pea seed production depending on the needs of farmers. The first focus should be made on the name of the quality seed, rouging, and seed certification procedures since these topics are important to growing quality seeds that can be marketed. The secondary attention should be given to technical features such as seed classes, isolation distance, and replacement rates, and the awareness programs on the novel varieties can be added to these essential aspects. By developing specific practical training modules according to these priorities, the knowledge base of farmers will be increased, and the seed quality will be improved, which will result in sustainable pea production systems.
Table 4 Training Needs of Pea Growers on Different Aspects of Seed Production
	S. No.
	Training Topic
	Mean Score
	Respondents Interested (%)

	1
	Identifying Seed
	2.45
	88.2%

	2
	Rouging
	2.43
	80.5%

	3
	Seed Certification Process
	2.39
	85.0%

	4
	Seed Classes (Breeder/Foundation)
	2.36
	79.5%

	5
	Isolation Distance
	2.33
	78.2%

	6
	Seed Replacement Rate
	2.32
	74.8%

	7
	Novel Varieties
	2.31
	72.0%



Conclusion
The study reveals considerable variability in farmers' knowledge of recommended pea production practices across different blocks in Jalaun district. While a significant proportion of farmers demonstrated medium knowledge, there were notable gaps in areas such as irrigation, weed management, and seed production. Training needs were highest in seed-related practices, including seed identification and rouging, emphasizing the importance of focused capacity-building initiatives. The results underscore the necessity for region-specific, targeted training programs to enhance farmers' knowledge and adoption of best practices, ultimately improving pea production and resilience to climate challenges in the region.
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