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Enhancing Guava Productivity and Profitability in Adilabad, Northern Telangana Through Front Line Demonstrations on Integrated Crop Management



Abstract
Guava (Psidium guajava L.), known as the apple of the tropics, is highly valued for its medicinal and nutritional benefits and is widely cultivated in tropical regions. Hardy and adaptable, guava trees require minimal care and yield high economic returns. Effective orchard management and integrated crop practices, including pruning and fruit fly control, are crucial for maximizing yields and profitability. During 2022-23 and 2023–24, Krishi Vigyan Kendra, Adilabad, conducted front-line demonstrations on integrated crop management in guava orchards, comparing pheromone trap efficacy with improved management practices across 20 locations. The Front Line Demonstration (FLD) on Integrated Crop Management in guava significantly improved yield and economic returns over conventional methods, with pruned plants showing enhanced vegetative growth. FLD plots had a 20.4% higher yield, 44.4% higher gross returns, and an 81.6% increase in net returns, demonstrating superior economic efficiency and sustainability.
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Introduction	
The guava (Psidium guajava L.) commonly known as apple of tropics and belongs to the Myrtaceae family. It is renowned for its medicinal and nutritional benefits. Widely cultivated in tropical regions such as India, Indonesia, Pakistan, Bangladesh, and South America, it is valued for its diverse uses as a significant fruit in these areas. Guava trees are hardy and adapt well to diverse tropical and subtropical climates. They are highly productive, need minimal care, and their fruits yield high economic returns (Omayio et al., 2020). Guava, recognized as a "superfood," is gaining significant attention in the agro-food industry for its appealing traits, including health-promoting bioactive components and functional elements (Naseer et al., 2018). Highly nutritious, guava is rich in ascorbic acid (50–300 mg/100 g fresh weight) and contains several carotenoids such as phytofluene, β-carotene, β-cryptoxanthin, γ-carotene, lycopene, and lutein, which promote health and wellness upon regular consumption (Verma et al., 2013). Guava ranks as the fourth most widely grown fruit in India, following mango, banana, and citrus. During the year 2023–24, it was cultivated on approximately 0.35 million hectares, representing 4.9% of the total fruit-growing area. Annually, India produces around 5.4 million metric tons of guava, accounting for about 4.82% of the country's total fruit basket (MoAFW, 2024). Guava fruit is delicious and packed with vitamin C, pectin, and minerals such as calcium, phosphorus, and iron. The seeds yield 3–13% oil, rich in omega-3 and omega-6 fatty acids, suitable for salads. Seed extract contains antibacterial, antifungal, and analgesic compounds, enhancing its health benefits (Dolkar, et al., 2014).
Horticulture ecosystems are crucial not only for nutritional security but also for providing vital ecosystem services. The sustainability of fruit orchards is essential for growers' livelihoods, as nutritional and economic securities are interconnected. Implementing optimal orchard management practices is vital for narrowing the gap between potential and actual productivity in diverse agri-horti systems. Enhancing farm productivity with effective management ensures better fruit quality and controls soil and tree health. A robust system is achieved if the input-output ratio is economically viable, producing more quality yield per unit of input. Additionally, integrated nutrient management, especially during critical growth stages, is essential to address the challenges posed by current climatic variations (Adak, et al., 2020).
Guava, with its year-round fruiting potential, is well-adapted to the country and offers a viable solution for consistent fruit supply. Pruning is a key cultural practice to encourage year-round flowering and fruiting by stimulating the growth of productive shoots and removing unproductive ones. Research indicates that wet season harvests yield poor quality fruits, while non-rainy season fruits are superior. Although various studies on pruning practices and growth in different guava cultivars exist, few have focused on optimal pruning timing and extent for off-season fruit availability. Light pruning after the annual harvest is recommended to encourage new shoots for flowers and fruits. Effective pruning reduces space, cost, and labor, enhancing plant efficiency and productivity. Studies confirm that removing 20 cm of tips in early May produces high-quality fruits in both rainy and winter seasons, increasing yield and quality (Joydeb et al., 2024). Between August and October, the fruit flies Bactrocera dorsalis and Bactrocera zonata can completely destroy guava crops. These pests are significant and problematic at the global level due to their direct damage and ecological, social, and economic impact. They reduce fruit quality, market value, and can lead to international rejection as quarantine pests. Difficult to manage, they are polyphagous, multivoltine, highly mobile, and fecund, with protected immature stages inside fruits (Sandeep Singh, 2020).
Limited awareness and knowledge of integrated crop management in guava orchards, particularly in fruit fly control, pruning, and indiscriminate use of nutrients and pesticides, have led to higher production costs. Effective management strategies exist to keep fruit flies below the Economic Threshold Level (ETL). Therefore, emphasizing the dissemination of technologies through frontline demonstrations and extension activities is crucial to increasing yields and reducing cultivation costs, thereby maximizing profits (Adak, et al., 2023; Ramadevi, et al., 2020). 
In view of the aforementioned, a front line demonstration on integrated crop management in guava orchards was carried out in the fields of farmers in the Adilabad district of India, with the objective of lowering cultivation costs and increasing yields and farmers' net income.
Materials and Methods
During 2022–23 and 2023–24, Krishi Vigyan Kendra in Adilabad, under Professor Jayashankar Telangana Agricultural University, Hyderabad, conducted a front-line demonstration (FLD) on integrated crop management to manage fruit fly infestations and enhance yields in guava orchards across 20 locations in Adilabad district, Northern Telangana consisting of 20 demo plots Vs 20 check plots. In the demo plot orchards pheromone traps were installed, spaced equally between the trees, at a rate of 10 traps per acre (Table 1). The guava harvest season continued from the first week of October until the end of February, after these traps were removed. For contrast, in check (farmer practice) plot orchards, pheromone traps were not installed and evaluated for quality yields and economic returns (Raghuveer et al., 2020).  The evaluation encompassed assessments of technology and extension gaps, the technology index (Ramadevi et al., 2020).), as well as additional costs, returns, and effective gains, drawing from previous research by Sunil kumar et al., (2021). The following calculations were used as previously reported by Shankar, et al., (2022)




             Technology Index = 
Table 1. Demonstration on Integrated Crop Management in Guava
	Particulars
	Details

	Crop & Season
	Guava & Yasangi

	Farming situation
	Irrigated Black soils

	Problem diagnosed
	Poor management practices

	Title of the FLD
	Demonstration on Integrated Crop Management in Guava

	No. of locations
	10
	Plot Size: 0.4 ha

	Treatments
	Check –
1. Application of NPK (200:80:200 g/plant) fertilizers only 
2. Without pruning of diseased, dried, criss-cross, unwanted branches.
3. Spraying of Malathion @ 2 ml /lit to control fruit fly.
Demo –
1. Basal application of NPK (200:80:200 g/plant) 
fertilizers and spraying of zinc and magnesium sulphate @ 2 g/lt for control of Zn and Mg deficiencies in Guava.
2. Timely pruning of diseased, dried, crisscross, unwanted branches.
3. Installation of fruit fly traps @ 25/ha along with poison bait plates @ 12/ha to control fruit fly



Results and Discussion
The implementation of Front Line Demonstrations (FLD) on Integrated Crop Management (ICM) in Guava across two consecutive years, 2022–23 and 2023–24, has shown substantial improvements in both yield and economic returns compared to farmers practice methods, referred to as the 'Check'. This section elaborates on the observed differences in yield, gross returns, cost of cultivation, net returns, and the Benefit-Cost (B: C) ratio between the FLD (Demo) and Check plots.
Table 2. Influence of pruning on new shoots and leaves production in guava
	Year
	
	Total number of new shoots/ plant 
	Total number of new- shoot leaves /plant  

	2022-23
	Demo
	98.23
	1012.47

	
	Check
	37.28
	548.31

	2023-24
	Demo
	96.11
	1027.16

	
	Check
	40.57
	498.28







Table 3. Yield and economic indicators of FLD on Integrated Crop Management in Guava
	Year
	
	Yield
(Rs. ha-1)
	Gross Returns (Rs. ha-1)
	Cost of Cultivation
	Net returns (Rs. ha-1)
	B:C Ratio

	
	
	
	
	(Rs. ha-1)
	
	

	2022-23
	Demo
	14200
	426000
	180000
	246000
	2.37:1

	
	Check
	11620
	290625
	162500
	128125
	1.79:1

	2023-24
	Demo
	15680
	470400
	172800
	297600
	2.72:1

	
	Check
	13200
	330000
	158702
	171298
	2.08:1

	Mean
	Demo
	14940
	448200
	176400
	271800
	2.54:1

	
	Check
	12413
	310313
	160601
	149712
	1.93:1




Pruning, an ancient practice in fruit crops, removes unhealthy branches to promote healthy regrowth for the next season. The influence of pruning on the production of new shoots and leaves in guava was evaluated over two consecutive years, 2022-23 and 2023-24. The results demonstrated a significant increase in both parameters for pruned (Demo) plants compared to unpruned (Check) plants. In 2022-23, the pruned plants produced an average of 98.23 new shoots per plant and 1012.47 new-shoot leaves per plant, while the unpruned plants produced 37.28 new shoots and 548.31 new-shoot leaves per plant (Table 2). Similarly, in 2023-24, pruned plants yielded 96.11 new shoots and 1027.16 new-shoot leaves per plant, compared to 40.57 new shoots and 498.28 new-shoot leaves per plant in the unpruned group. These findings indicate that pruning significantly enhances vegetative growth in guava, promoting a higher number of new shoots and leaves. This increased vegetative growth can potentially lead to better flowering and fruiting, ultimately improving the overall yield and quality of guava production. These findings align with Joydeb Gomasta et al. (2024), who reported similar benefits of pruning in guava orchards. Zivdar et al. (2016) also found that pruning influences the vegetative and floral behavior of various fruit crops by altering the timing of flush, maturity, and physiology. By removing old and mature shoots, pruning directs plant physiological functions, causing hormones and carbohydrates to accumulate in the cut areas, which accelerates the emergence of new shoots and leaves.
The yield of guava per hectare under the FLD was significantly higher in both years. In 2022-23, the FLD plots produced 14,200 kg ha-1 compared to 11,620 kg ha-1 in the Check plots, indicating a 22.2% increase. In 2023-24, the FLD plots yielded 15,680 kg ha-1, a 18.8% increase over the 13,200 kg ha-1 from the Check plots. On average, over the two years, the FLD plots yielded 14,940 kg ha-1, while the Check plots yielded 12,413 kg ha-1, reflecting a consistent yield improvement of approximately 20.4%. 
The gross returns, calculated based on the yield and market price of guava, mirrored the yield improvements. In 2022-23, the gross returns for the FLD plots were Rs. 426,000 ha-1, significantly higher than the Rs. 290,625 ha-1 from the Check plots. The trend continued in 2023-24 with gross returns of Rs. 470,400 ha-1 for the FLD plots against Rs. 330,000 ha-1 for the Check plots. The mean gross returns over the two years were Rs. 448,200 ha-1 for the FLD plots, compared to Rs. 310,313 ha-1 for the Check plots, demonstrating a substantial increase of 44.4%.
Interestingly, the cost of cultivation did not show as marked a difference as the yield and gross returns. In 2022-23, the cost of cultivation was Rs. 180,000 ha-1 for the FLD plots, compared to Rs. 162,500 ha-1 for the Check plots. In 2023-24, the costs were Rs. 172,800 ha-1 for FLD and Rs. 158,702 ha-1 for the Check. The average cost over the two years was Rs. 176,400 ha-1 for the FLD and Rs. 160,601 ha-1 for the Check, indicating an increase of 9.8% in the FLD plots.
The net returns, derived by subtracting the cost of cultivation from the gross returns, demonstrated the most significant economic advantage of the FLD. In 2022-23, the net returns were Rs. 246,000 ha-1 for the FLD, almost double the Rs. 128,125 ha-1 for the Check. The pattern persisted in 2023-24 with net returns of Rs. 297,600 ha-1 for the FLD compared to Rs. 171,298 ha-1 for the Check. The average net returns over the two years were Rs. 271,800 ha-1 for the FLD, which is 81.6% higher than the Rs. 149,712 ha-1 for the Check.
The Benefit-Cost (B:C) ratio, a critical indicator of economic efficiency, further underscores the superiority of the FLD approach. In 2022-23, the B:C ratio for the FLD plots was 2.37:1, significantly higher than the 1.79:1 for the Check plots. In 2023-24, the B:C ratio for the FLD was 2.72:1 compared to 2.08:1 for the Check (Table 3). The mean B:C ratio over the two years stood at 2.54:1 for the FLD plots, compared to 1.93:1 for the Check, highlighting the FLD's enhanced economic viability.
The FLD plots exhibited an average yield increase of 20.4%, a gross returns increase of 44.4%, and an 81.6% increase in net returns over the two-year period compared to the Check plots. Although the cost of cultivation for FLD was slightly higher (9.8%), the significantly higher returns resulted in a much-improved B: C ratio, averaging 2.54:1 compared to 1.93:1 for the Check plots.
These findings underscore the potential benefits of adopting integrated crop management practices in guava cultivation, not only for enhancing productivity but also for maximizing economic returns. These findings align with Dinkar et al. (2025), who reported that IPM is a complete system that combines cultural, biological, mechanical, and chemical management strategies to protect the environment while reducing insect damage. The substantial improvements in yield and profitability associated with FLD highlight its importance as a sustainable and economically viable agricultural practice. Hence, the broader adoption of such practices could significantly contribute to the overall development of the guava farming sector, enhancing farmer incomes and promoting sustainable agricultural growth.


Table 4. The yield performance of the Guava under integrated crop management practices
	Year
	Yield gap 1
	Yield gap 2
	Technology index (%)

	2022-23
	7800
	10380
	64.5

	2023-24
	6320
	8800
	71.3

	Average
	7060
	9587
	67.9



The yield gaps and technology index for guava cultivation over two years, 2022-23 and 2023-24, provide insights into the effectiveness of improved agricultural practices. In 2022-23, the yield gap 1 was 7800 kg ha-1, yield gap 2 was 10380 kg ha-1, and the technology index was 64.5%. In 2023-24, these values were 6320 kg ha-1, 8800 kg ha-1, and 71.3%, respectively (Table 4). On average, over the two years, yield gap 1 was 7060 kg ha-1, yield gap 2 was 9587 kg ha-1, and the technology index was 67.9%.
The reduction in yield gaps and the increase in the technology index over time indicate improved adoption and effectiveness of advanced cultivation techniques. The higher technology index in 2023-24 suggests better alignment of actual yields with potential yields, reflecting enhanced efficiency and effectiveness of the introduced technologies in guava cultivation.
Conclusion
The Front Line Demonstrations (FLD) on Integrated Crop Management (ICM) in guava conducted over 2022-23 and 2023-24 revealed significant improvements in yield and economic returns compared to conventional practices (Check). The FLD approach involved basal application of NPK fertilizers, spraying zinc and magnesium sulphate, timely pruning of unwanted branches, and installing fruit fly traps, whereas the Check method used only NPK fertilizers without pruning and relied on malathion spray for fruit fly control. Pruning substantially enhanced vegetative growth in guava. In 2022-23, pruned (Demo) plants produced an average of 98.23 new shoots and 1012.47 new-shoot leaves per plant, compared to 37.28 new shoots and 548.31 new-shoot leaves per plant in unpruned (Check) plants. Similarly, in 2023-24, pruned plants yielded 96.11 new shoots and 1027.16 new-shoot leaves per plant, versus 40.57 new shoots and 498.28 new-shoot leaves in unpruned plants. These findings underscore pruning's role in enhancing vegetative growth, promoting better flowering and fruiting, and ultimately improving yield. The FLD plots consistently outperformed Check plots in yield. In 2022-23, FLD plots yielded 14,200 kg ha-1, a 22.2% increase over Check plots (11,620 kg ha-1). In 2023-24, FLD plots produced                      15,680 kg ha-1, an 18.8% increase over Check plots (13,200 kg ha-1). On average, FLD plots yielded 14,940 kg ha^-1, reflecting a 20.4% improvement over Check plots (12,413 kg ha-1). Gross returns mirrored these yield improvements, with FLD plots achieving Rs. 426,000 ha-1 in 2022-23 and Rs. 470,400 ha-1 in 2023-24, compared to Rs. 290,625 ha-1 and Rs. 330,000 ha-1 for Check plots, respectively. The average gross returns over the two years were 44.4% higher in FLD plots. Despite a 9.8% higher cost of cultivation in FLD plots, the net returns were significantly higher, averaging Rs. 271,800 ha-1 (81.6% more) compared to Rs. 149,712 ha-1 in Check plots. The Benefit-Cost (B:C) ratio further highlights FLD's economic efficiency. The FLD plots had a mean B:C ratio of 2.54:1 over two years, compared to 1.93:1 for Check plots.   The reduction in yield gaps and increase in technology index from 64.5% in 2022-23 to 71.3% in 2023-24 suggest improved adoption and effectiveness of advanced techniques. Overall, the findings highlight the significant agronomic and economic benefits of adopting ICM practices in guava cultivation, promoting sustainable and profitable farming.
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