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Abstract
The Krishi Vigyan Kendra (KVK), Chikkaballapura, undertook a study to promote eco-friendly pest and disease management practices in chrysanthemum cultivation. The objective was to enhance the efficient use of natural resources and minimize pest and disease incidence, thereby achieving higher yields and farm income. Traditionally, farmers in the region cultivated chrysanthemum using the flat bed method, which resulted in poor drainage, higher pest and disease incidence, and reduced yields. To address these challenges and disseminate improved production technologies, Front Line Demonstrations (FLDs) were conducted across various villages in Chikkaballapura district during 2023–-24 and 2024–-25. Proven extension strategies such as focused group discussions, method demonstrations, on- and off-campus training programs, field visits, and exposure visits were employed. Alongside, need-based packages of practices,—including timely planting, seedling treatment, raised bed dimensions, and appropriate plant protection measures,—were implemented. These interventions led to a significant increase in flower yield under demonstration plots (139.70 q/ha) compared to the farmers' practice (127.15 q/ha), reflecting an average yield increase of 9.87% over both seasons. Additionally, the benefit-cost ratio was notably higher in the demonstration plots (2.89 and 2.24) compared to those under farmers' practice (1.85 and 1.54). The knowledge and adoption levels were also significantly higher among beneficiary farmers compared to non-beneficiaries.
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Introduction 
	Chrysanthemum (Chrysanthemum sp.), belonging to the family Asteraceae family, is a highly attractive and commercially important flowering plant with more than 2,000 varieties reported worldwide (Joshi et al., 2010). Chrysanthemums are widely used as cut flowers, loose flowers, and potted plants. The success of its cultivation is largely due attributed to the wide diversity of cultivars available (Dannehl et al., 2021). In Chikkaballapur district, the average yield of Chrysanthemum is 231.54 quintals per hectare, which is significantly lower than the potential yield of 250 quintals per hectare. The low productivity is primarily due to the continued use of conventional farming practices and the limited adoption of improved eco-friendly management techniques. Key issues constraints include inadequate application of recommended fertilizers and ineffective pest and disease management practices. Sustainable practices such as pinching, eco-friendly pest and disease control methods, and soil health management are either underutilized or absent in traditional systems. Most farmers in the region cultivate Chrysanthemum in red sandy loam soils using the conventional flat bed method, which results in poor drainage and consequently lower yields. The district experiences heavy rainfall during July and August (Kharif season), leading to waterlogging, flooding, soil erosion, landslides, and crop loss. These excessive rains also negatively impact flower quality, further reducing market value. Moreover, cultivation without pinching and proper structural support contributes to increased pest and disease incidence and reduced economic returns. An alternative approach, such as trellising, has shown potential in significantly reducing pest and disease incidence and improving flower quality and yield. Both biotic and abiotic stress factors are major contributors to the low productivity observed in the district. Given these challenges, there is a critical need to promote and demonstrate improved, eco-friendly technologies for enhancing Chrysanthemum productivity and farmer incomes. With the local micro-farming conditions in mind characterized by crop damage, low yields, poor economic returns, and high rainfall during the monsoon months Front Line Demonstrations (FLDs) of eco-friendly Chrysanthemum cultivation practices, including the trellis method, were conducted in Chikkaballapur district, Karnataka, to popularize these sustainable innovations and improve outcomes for the farming community.	Comment by Author: Not in references.
Materials and Methods 
	The present study was undertaken by Krishi Vigyan Kendra (KVK), Chikkaballapura, operating under the administrative control of the University of Agricultural Sciences, Bangalore, over two consecutive years (2023–24 to 2024–25). The study was conducted on farmers’ fields across various locations in Chikkaballapur district through Front Line Demonstrations (FLDs) aimed at promoting eco-friendly pest and disease management practices in Chrysanthemum cultivation.
	The initiative began with a benchmark survey conducted in across multiple villages to assess the existing farming practices and identify key production constraints. Primary data were collected through structured interviews with practicing Chrysanthemum growers, while secondary data were sourced obtained from Taluk Horticulture Officers, experienced farmers, and other key stakeholders in the Chrysanthemum value chain (A. Poshadri et al., 2020).
Based on the findings, the major challenges identified included:
1. Use of traditional cultivation methods
2. Non-adoption of pinching practices
3. Inadequate application of recommended fertilizers
4. Insufficient use of plant protection measures
	In response, KVK, Chikkaballapur, implemented FLDs to popularize eco-friendly pest and disease management practices by introducing improved technologies such as trellising, drip irrigation and mulching targeted at enhancing yields and farm income. Data on cost of production, crop yield and other economic indicators were systematically collected from both demonstration plots and farmers practicing conventional methods (used as checks). The impact of the demonstrations was assessed by calculating yield, cost of cultivation, net returns, and benefit-cost ratio (Chaitanya V. et al., 2020; A. Ramadevi et al., 2020). A total of 40 farmers were selected for the study comprising 20 demonstration farmers (from 5 villages) and 20 non-beneficiary farmers serving as the control group. FLDs were conducted during Kharif seasons of 2023–24 and 2024–25 using a full package of recommended practices (as detailed in Table 1 and Table 2), with equal representation for data collection and analysis. The study also evaluated the technology gap, extension gap, and technology index to determine the technical feasibility of the demonstrated interventions. Additionally, the add-on cost, additional returns, and effective gain were calculated following methodologies used in earlier research studies (M. Raghuveer et al., 2020; Misra et al., 2019).
Table 1: Frontline Demonstration on Eco-friendly Management of Pests and Diseases in Chrysanthemum
	Sl. Nno.
	Particulars
	Details

	1
	Crop & Season 
	Chrysanthemum & kharif

	3
	Problem diagnosed 
	Low yields are attributed to high incidence of reduceds flower quality due to excess rainfall, non adoptionnon-adoption of pinching and use of micronutrients. 

	4
	Title of the FLD 
	Eco-friendly Management of Pests and Diseases in Chrysanthemum

	
	No. of locations 
	5 ,          Area: 2.0 ha 

	
	treatments 
	Check
1. Without Seedling treatment 
2. Flat bed transplanting Row to Row  60 cm & Plant to Plant 30 cm 
3. No pinching
4. Imbalanced application of NPK (80:130:90 kg/acre) fertilizers 
5. Unaware of micronutrient sprayings 
Demo
1. Enrichment of FYM with bio agents (Trichoderma harzianum& Pseudomonas fluorescens )
2. Seedling was treated by Trichoderma harzianum & Pseudomonas fluorescens @ 20 gm/ liter
3. Pinching method
4. Spraying of Beauveria bassiana to control sucking pest
5.  Fertilizer @ 100 Kg N, 150 Kg P2O5 and 100 Kg K2O/ha 
6. Spraying of Neem Soap (7g/l) &Spinosad (0.5ml/l)
7. Installation of yellow & blue sticky traps (10/acre)
Spraying of  need based chemicals



Results and Discussion 
	The data obtained from the Front Line Demonstrations (FLDs) on Eco-friendly Management of Pests and Diseases in Chrysanthemum revealed that the flower yield in demonstration plots was significantly higher compared to the farmers’' practice (check plots). This improvement can be attributed to the adoption of eco-friendly approaches, including raised bed cultivation, effective pest and disease management, and improved agronomic practices. The yield performance comparison between demonstration and check plots is presented in Table 2.
	On average, the demonstration plots recorded a 9.87% increase in yield over the farmers’' practice. Similar results have been reported by S. Lamptey and E. Koomson (2021), highlighting yield enhancement in Chrysanthemum through frontline demonstrations. Shalini et al. (2016) also observed an average yield of 139.70 q/ha in demonstration plots compared to 127.15 q/ha in control plots, resulting in an additional yield of 12.55 q/ha and a 9.87% increase in productivity through the adoption of improved practices during the study period.
	To assess yield gaps, the demonstration yields were compared with the potential yield of Chrysanthemum. This gap was categorized into two components: technology gap and extension gap. The technology gap represents the difference between the potential yield and the yield achieved under FLD conditions. A critical analysis of data (Table 2) indicated an average technology gap of 10.30 q/ha. This gap may be due to factors such as variations in soil fertility, crop damage from waterlogging, and limited farmer awareness regarding eco-friendly pest and disease control measures.
	These findings suggest the need for location-specific recommendations and micro-farming strategies to minimize the yield gap and optimize productivity. The results are in line with the observations of M. Sunil Kumar et al. (2021), who conducted similar studies on Chrysanthemum in Chikkaballapur district, Karnataka. Furthermore, Dilip Singh (2017) emphasized that the selection and treatment of quality seedlings plays a vital role in achieving higher yields in Chrysanthemum cultivation.
Table 2: Productivity, Technology gap and extension gap in Eco-friendly Management of Pests and Diseases in Chrysanthemum
	Year
	Area (ha)
	No. of Farmers
	Yield (q ha-1)
	% Increase in yield
	Extension gap (q ha-1)
	Technology gap (q ha-1)

	
	
	
	Potential
	Demonstration
	Control
	
	
	

	2023-24
	4
	10
	150
	138.13
	127.81
	8.07
	10.32
	11.87

	2024-25
	4
	10
	150
	141.28
	126.49
	11.69
	14.79
	8.72

	Avg
	4
	10
	150
	139.70
	127.15
	9.87
	12.55
	10.30



Table 3: Comparative C: B analysis of Eco-friendly Management of Pests and Diseases in Chrysanthemum
	Year
	Gross cost
	Gross Returns (Rs.  ha)
	Net Returns (Rs. ha)
	B:C Ration

	2023-24
	Demo
	Check
	Demo
	Check
	Demo
	Check
	Demo
	Check

	
	310231

	363231

	897361

	675372

	587130

	312141

	2.89
	1.85

	2024-25
	386689
	386242
	867517
	594814
	480828
	208572
	2.24
	1.54

	Average
	348460
	374736
	882439
	635095
	533979
	260356
	2.56
	1.69



Table 4: Impact of Front - Line Demonstration (FLDs) on Eco-friendly Management of Pests and Diseases in Chrysanthemum	Comment by Author: Use Front Line or Front-Line throughout the manuscript.
	Technology
	Before demonstration
	After demonstration
	Change in area (ha)
	Impact
(% change)

	Area (ha)
	1084
	1969
	885
	44.94


	Refinement of local farming practices and the promotion of location-specific, farmer-friendly technologies offer a valuable pathway for sustaining crop productivity. This approach has been supported by several researchers, including S. Lamptey and E. Koomson (2021) and Chaitanya et al. (2020). The extension yield gap the difference between the potential of demonstrated technologies and their adoption in the field often highlights a lack of awareness and limited access to improved agricultural practices among farmers (M. Raghuveer et al., 2020).
	According to Dilip Singh (2017), addressing location-specific challenges through targeted interventions plays a significant role in enhancing productivity, as demonstrated in studies on rose cultivation. From the current study, the average technology index was found to be 10.30% (Table 2), reflecting the gap between the technologies developed and those actually adopted by farmers. This index also indicates the feasibility and effectiveness of conducting Front Line Demonstrations (FLDs) in bridging that gap.
	However, the high initial investment costs and unpredictable climatic conditions negatively influenced farmers’ perceptions, contributing to a rising trend in the technology index over the demonstration period. Furthermore, socio-economic barriers such as low literacy levels, resistance to change, and irrational attitudes toward modern agricultural practices—were also identified as major constraints in technology adoption (Dilip Singh, 2017; Aklade et al., 2018). Over time, with sustained field-level engagement and proper dissemination of technologies, it is expected that the technology index will decline, indicating wider adoption and adaptation of improved practices (Shalini et al., 2016).
	The economic impact of the demonstrations is detailed in Table 3. The average cost of cultivation under the demonstration plots was Rs. 3,48,460/ha, which was lower than the farmers’ practice (Rs. 3,74,736/ha). Despite the lower cost, the gross monetary returns were significantly higher in the demonstration plots (Rs. 8,82,439/ha), with net returns of Rs. 6,35,095/ha, compared to the control. The average benefit-cost ratio under demonstration was 2.56, compared to 1.69 in farmers’ practice.
This increase in yield and economic returns can be attributed to the following factors:
i) Use of high-yielding, suitable varieties
ii) Seedling treatment with carbendazim @ 1 g/kg
iii) Transplanting on raised beds at 90 cm (row-to-row) and 60 cm (plant-to-plant) spacing
iv) Timely and balanced fertilizer application
v) Implementation of Iintegrated Ppest Mmanagement (IPM) practices
Observations recorded in the demonstration plots included:
· Vigorous vegetative growth, with improved plant height and more branches per plant.
· Reduced incidence of foliar diseases like leaf spot and leaf blotch, due to timely application of organic need-based sprays.
· Minimal bud borer infestation, aided by improved drainage and reduced water stagnation during heavy rains.
· Crop duration ranged between 3 to 4.5 months.
	The higher additional returns and benefit-cost ratio achieved under demonstration conditions can be credited to the integration of scientific crop management, efficient monitoring, and improved practices, along with some non-monetary benefits like enhanced farmer knowledge and timely implementation of field operations.
	These findings are consistent with earlier reports by Misra et al. (2019) and Shalini, M., Devaraja, and Manjunath Gowda (2016), which also demonstrated the positive impact of improved technologies on yield and profitability in Chrysanthemum cultivation.	Comment by Author: Follow the journal guidelines
Conclusion 
Frontline Demonstrations (FLDs) on Eco-friendly Management of Pests and Diseases in Chrysanthemum, conducted during 2023–24 and 2024–25, showed promising results. The average flower yield recorded in the demonstration plots was 138.13 q/ha and 141.28 q/ha, compared to 127.81 q/ha and 126.49 q/ha in farmers’ practice, respectively. This yield difference clearly translated into higher monetary returns for farmers adopting the improved practices.
The 9.87% increase in flower yield under demonstration plots over the check not only highlighted the effectiveness of the interventions but also created greater awareness among the farming community, encouraging wider adoption of the improved package of practices for Chrysanthemum cultivation.
These results reinforced the importance of science-based solutions in achieving higher productivity while ensuring better management of natural resources. The study concludes that the FLD programme served as a highly effective extension tool for promoting horticultural crop expansion, improving Chrysanthemum productivity, and enhancing farmers’ knowledge, attitudes, and skills.
[bookmark: _GoBack]In addition to boosting yields and income, the demonstrations contributed to the socio-economic upliftment of the farming community by reducing crop losses due to poor drainage and enhancing moisture conservation in red sandy loam soils —conditions common in the region. 
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