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ABSTRACT
[bookmark: _GoBack]Krishi Vigyan Kendra (KVK), Jammikunta, Karimnagar, has played a key role in developing and disseminating location-specific technologies for Red gram (pigeon pea), one of its mandated crops. Over time, KVK has systematically assessed, refined, and demonstrated improved production technologies, including square planting, introduction of high-yielding varieties, Integrated Pest Management (IPM), wilt management, weed control using herbicides, bio-fertilizer application, and promotion of Rabi Red gram cultivation.This study was undertaken to analyze the constraints in the adoption of Red gram production technologies in Karimnagar district of Telangana. A total of 90 farmers were selected as respondents. The major constraints reported included the non-availability of improved varieties in local markets and the high incidence of wilt disease, among others.Based on these findings, farmers suggested interventions such as the evaluation of newly released varieties under field conditions, conducting large-scale demonstrations on improved varieties, and promoting seed production through seed village programs to ensure timely and adequate availability of quality seed. The results highlight the urgent need to strengthen varietal improvement programs, ensure timely supply of quality seed, and implement effective disease management strategies to enhance the productivity and sustainability of Red gram cultivation in the region.
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Introduction 

World wide Red gram was grown in about 4.23 million hectares with a production and productivity of 4.68 million tons and 751kg/ha respectively (Govind pal et al, 2016). Redgram in India is the most important pulse crop which is cultivated in the gross cropped area (3.81million ha) under pulses and providing 20% of the national pulse production. About 90% of the global pigeonpea area falls in India, corresponding to 93.00 per cent of the global production (FAOSTAT 2011).The production and productivity of Redgram in our country are 3.07 million tons and 806 kgs/ha, respectively (Government of India, 2013). In India, Redgram ranks second i.e. next to chickpea among important pulse crops. 
Pigeon pea (Cajanus cajan L.), also known as red gram, arhar, or tur, is an annual or perennial legume belonging to the family Fabaceae. Domesticated in the Indian subcontinent nearly 3,500 years ago, Redgram also plays an important role in sustaining soil fertility by improving physical properties of soil and fixing atmospheric nitrogen. Being a drought resistant crop, it is suitable for dry land farming and predominantly used as an intercrop with other crops.                     it has since become an important food crop in Asia, Africa, and Latin America. In South Asia, pigeon pea is widely consumed and serves as a major source of dietary protein for millions of people, particularly in the Indian subcontinent.
Red gram requires an average annual rainfall of 600–650 mm, with moist conditions during the initial eight weeks of growth and relatively drier conditions during flowering and pod development. Rainfall at the flowering stage often reduces pollination efficiency, resulting in yield losses. The crop’s critical growth stages—branching, flowering, and pod filling—are highly sensitive to moisture stress, and supplemental irrigation becomes necessary under inadequate rainfall. Optimal temperatures include 30–35 °C for germination, 20–25 °C during vegetative growth, and 35–40 °C during maturity. Although red gram is relatively drought-tolerant owing to its deep taproot system, the crop is highly vulnerable to water logging, excessive rainfall, frost, hailstorms, and untimely rains at maturity, which can cause severe yield losses or crop failure.


Constraint analysis offers a systematic approach to identifying inherent, psychological, and situational factors that limit adoption or hinder the effective application of technologies. It provides policymakers and extension agencies with insights into prevailing challenges among stakeholders, thereby supporting the refinement of strategies and interventions. Considering the importance of red gram in Karimnagar district, this study analyzes the constraints faced by farmers in adopting and applying improved production technologies, with a view to strengthening extension efforts and enhancing productivity.
METHODOLOGY
An ex-post facto research design, supplemented with an exploratory approach, was adopted for this study, as the events and conditions under investigation had already occurred and were beyond the researcher’s control.
The study was purposively conducted in Karimnagar district of Telangana (formerly part of Andhra Pradesh), an important red gram–producing region under the operational jurisdiction of Krishi Vigyan Kendra (KVK), Jammikunta. From 15 adopted villages of KVK, a sample of 90 red gram–growing farmers was randomly selected to ensure representativeness.
Primary data were collected using an open-ended interview schedule designed to capture farmers’ perceptions regarding both constraints in red gram cultivation and suggestions for overcoming them. The responses were systematically classified into categories of constraints and suggestions. Frequency and percentage analysis was employed to assess the relative importance of each response, and ranks were assigned to highlight the most critical challenges and prioritized interventions in red gram production technology.








RESULTS AND DISCUSSION
Problems and suggestions expressed by the Red gram farmers
Table 1. Problems expressed by the red gram farmers
n = 90
	S.No
	Problems
	F
	%
	Rank

	1
	Improved varieties are not available in the local market
	51
	85.00

	1

	2

	Weed problem is more which reduces the yields.
	48
	80.00
	4

	3
	Wilt incidence is higher
	51
	85.00
	1

	4

	Maruca pod borer incidence is high
	46
	76.67
	7

	5

	Lesser plant population leads to lower yields
	48
	80.00
	4

	
6
	Red gram is growing under purely rain fed conditions as neglected crop leads to lower yields
	50
	83.33
	3

	7

	Red gram is growing as inter crop under rain fed conditions leads to lesser net returns
	48
	80.00
	4


	
Table 1 presents the ranking of constraints reported by farmers in red gram cultivation based on the proportion of respondents. The most serious and widespread problems were the non-availability of improved varieties in local markets (85.0%) and the high incidence of wilt disease (85.0%), both ranked first.
The next major constraint was the perception that red gram is often cultivated under neglected conditions (83.3%), indicating comparatively lower attention given to this crop relative to other commercial or staple crops. Severe weed infestation (80.0%) and low plant population (80.0%) were also identified as critical issues, typically resulting from poor seed quality, suboptimal planting practices, or adverse germination conditions. Additionally, high incidence of Maruca pod borer (76.7%) was reported as a significant biotic stress affecting yield and quality during the reproductive stage.
Overall, the ranking highlights the multiple biotic and abiotic challenges faced by red gram farmers, encompassing seed availability, pest and disease pressures, and crop management practices. These findings underscore the importance of ensuring timely supply of improved varieties, implementing effective wilt and pod borer management strategies, adopting integrated weed control measures, and maintaining optimum plant population to enhance the productivity and profitability of red gram cultivation in Karimnagar district.

Table 2. Suggestions expressed by the red gram adopted farmers               
n  = 90   
	S.No
	Suggestions
	F
	%
	Rank

	1
	Assess the performance of newly released varieties and conduct demonstrations on improved varieties.
 Produce the seed through seed village programme.
	44
	73.33
	1

	2

	Create awareness through trainings and demonstrations on usage of pre and post emergence herbicides for effective weed control.
	41
	68.33
	4

	3
	Assess the wilt tolerant varieties for its tolerance in farmer fields and conduct large scale demonstrations with wilt management package.
	44
	73.33
	1

	4

	Conduct large scale demonstrations on maruca pod borer management and create awareness through trainings also.
	40
	66.67
	7

	5

	Educate the farmers on maintenance of optimum plant population 
	40
	66.67
	4

	
6
	    Conduct large scale demonstrations on ICM packages to improve the yields
	41
	68.33
	3

	7

	Red gram can be grown as sole crop to increase net returns than intercrop
	41
	68.33
	4



Table 2 presents the ranking of farmers’ suggestions in red gram cultivation based on the frequency of responses. The foremost recommendations were the assessment of newly released red gram varieties and their multiplication through the Seed Village Programme (73.3%), along with evaluation of wilt-tolerant varieties and organization of large-scale demonstrations on wilt management (73.3%). These findings reflect farmers’ demand for access to quality seed material and effective varietal options to mitigate disease-related constraints.
Other key suggestions included creating greater awareness on weed management (68.3%), emphasizing the need for capacity building in integrated weed control practices, and conducting large-scale demonstrations on Integrated Crop Management (ICM) practices (68.3%), highlighting the importance of holistic crop management approaches. In addition, farmers recommended large-scale demonstrations on Maruca pod borer management (68.3%), stressing the necessity of ecofriendly and cost-effective pest control technologies.
Overall, the ranking indicates that farmers prioritize practical, field-based interventions such as demonstrations, varietal evaluation, and participatory seed production programmes. Implementation of these measures would address major production constraints while enhancing farmers’ confidence and adoption of improved red gram technologies.
1. Field-based interventions 
       Improved seed varieties
·   High-yielding and disease-resistant redgram varieties are showcased like WRGE-97, LRG-41 to farmers through field trials and demonstrations.
Optimal sowing time: 
· In redgram sowing should be timed so that the flowering and pod formation stages do not coincide with heavy rainfall or frost, as these can cause significant damage
Proper spacing: 
· Maintain recommended plant-to-plant and row-to-row distances to achieve an optimal plant population in redgram crop. This ensures better air circulation and light reception, reducing disease risk
Enhancing Red gram Production with Sustainable Practices: 
· Adopting economical and sustainable farming practices is crucial for enhancing and sustaining Redgram production. These methods effectively tackle biotic and abiotic challenges, reducing reliance on chemical solutions while minimizing environmental impact. Key strategies include implementing integrated pest management (IPM) to control pests and diseases, using bio pesticides and bio fertilizers to promote natural pest control and improve soil health, engaging in crop rotation and intercropping to break disease cycles and boost soil fertility, and selecting resistant varieties to prevent crop losses. 


Improving Soil Health and Water Management: 
· Improving soil health and water management is essential for sustainable red gram production. Deep ploughing in dry land areas can conserve soil moisture and promote root development, leading to higher yields. Conservation tillage systems minimize soil disturbance and can improve soil health, reduce erosion, and enhance water infiltration. Adapting to Climate Change:
·  In the face of climate change, the development and utilization of climate-resilient red gram crop varieties are increasingly important. These varieties can withstand adverse weather conditions, such as drought, heat stress, and flooding, ensuring stable yields. By implementing these strategies, red gram production can be stabilized and increased, even in challenging environmental conditions.
Integrated nutrient management
· Demonstrations highlight the use of farmyard manure or vermicompost as a basal dressing to improve soil health.
Foliar spray:
·  Apply foliar sprays of Diammonium Phosphate (DAP) or Urea at 2% concentration during the pre-flowering and flowering stages to correct nutrient deficiencies and reduce flower drop in redgram.
Promoting Integrated Weed Management (IWM): 
· In redgram crop move away from relying on a single method and educate farmers on a holistic approach that combines cultural, mechanical, and chemical strategies for effective weed control. 
Integrated Crop Management (ICM) 
· ICM is a holistic and sustainable farming approach that uses a combination of techniques to manage crops, pests, and resources effectively while maximizing yields and minimizing environmental impact. Key practices include crop diversity and rotation, integrated nutrient and pest management, and careful water and soil conservation

Value Addition and Reducing Post-Harvest Losses
· Post-harvest losses in red gram occur at various stages, from harvest to consumer consumption. The estimated post-harvest losses in pulses (i.e., pigeon pea, chickpea, black gram, and green gram) ranged from 5.65% in pigeonpea to 6.74% in chickpea These losses are primarily attributed to factors such as shattering of grains during harvesting, spillage during various operations, and mishandling. To minimize these losses and improve the overall efficiency of the pulse value chain, it is crucial to adopt advanced post-harvest technologies and best practices
2. Participatory seed production programs in farmer level.
· To increase the availability of quality seeds of improved red gram varieties in the region and enhance the socio-economic conditions of farmers through entrepreneurship and employment. 
· To disseminate knowledge about new crop varieties and technologies. 
3. Farmer training and technology transfer
Field days: 
· Initiatives include organizing farmers' field days and fairs to raise awareness and demonstrate the benefits of improved cultivars and technologies.
Awareness and Training programs: 
· Formal sessions on specific topics like integrated pest management, varieties selection, time of sowing, mechanization, input management and harvesting techniques. 
Institutional Linkages: 
· Initiatives establish formal linkages between state seed corporations, agricultural universities (like KVKs), and farmer groups to facilitate efficient seed production and marketing.
4. Mechanization: A Key to Increased Efficiency and Yield
· Mechanization of pulse production offers a promising avenue to enhance productivity, reduce labour costs, and improve overall efficiency. By adopting suitable farm machinery for various operations, such as tillage, planting, harvesting, inter-cultivation, threshing, and processing, farmers can significantly optimize their production processes. The benefits of mechanization are manifold
· Productivity Gain: Mechanization can lead to a 10-15% increase in productivity (ICARIIPR (2024) by improving efficiency and reducing labor requirements.
·  Timely Operations: Mechanized operations ensure timely sowing and harvesting, which is crucial for maximizing yields and reducing losses.  
· Optimal Plant Population: Mechanized planting techniques help maintain proper plant population, leading to better resource utilization and higher yields. 
·  Reduced Cost of Production: By reducing labor costs and improving efficiency, mechanization can significantly reduce the overall cost of production.  
· Improved Labor Efficiency: Mechanization can alleviate the physical burden on farmers and improve the efficiency of human labor.
5. Strengthening Farmer Producer Organizations (FPOs) and District-Level Value Chain Planning 
         Red gram value chain can be easily shortened; it can also add a lot of value to the hands of pulse growers. Identifying the pulses-growing clusters and bringing on a single platform to integrate with the backward and forward linkages will help the farmers substantially reduce production costs. This will also help capture additional value by processing pulse grains and delivering the product directly to urban consumers through organized retailers. 
CONCLUSION
The majority of respondents emphasized the need for timely availability of newly released varieties and recommended conducting demonstrations on these improved varieties to enhance yields. Farmers acknowledged the importance of adopting high-yielding, pest- and disease-resistant varieties developed through research. They also highlighted the role of quality seed production through Seed Village Programmes in ensuring access to certified seeds within the farming community.




Respondents further stressed the importance of need-based training on new crop innovations and improved cultivation practices, noting that such capacity-building initiatives could make farming more efficient, sustainable, and income-oriented. Another significant challenge identified was the lack of adequate storage facilities in most villages. As a result, farmers are often forced to sell their produce immediately after harvest, sometimes at lower prices in local markets or to intermediaries, reducing their potential income.
Addressing these constraints through improved seed availability, participatory demonstrations, targeted training, mechanization and enhanced post-harvest storage solutions, Strengthening Farmer Producer Organizations (FPOs) and District-Level Value Chain Planning would contribute to higher productivity, profitability, and overall livelihood security for red gram farmers in Karimnagar district.
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