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Abstract
This study evaluates the economic viability of different combinations of gibberellic acid (GA3) and Ethrel at varying concentrations for muskmelon (Cucumis melo L.) cv. ASN-115. The experiment, conducted from February to May 2021 at the Horticulture Research Farm, SHUATS, Prayagraj, focused on the effects of GA3 and Ethrel on fruit yield, gross return, net return and benefit-cost ratio. The treatments included combinations of GA3 and Ethrel at concentrations of 60 ppm and 90 ppm, with varying levels of Ethrel (100 ppm, 150 ppm and 200 ppm). Results indicated that T2 (GA3 60 ppm + Ethrel 150 ppm) recorded the highest yield of 27.61 tons per hectare, with a gross return of ₹276,164 and a net return of ₹166,170, achieving a benefit-cost ratio of 2.51, the highest among all treatments. T1 (GA3 60 ppm + Ethrel 100 ppm) and T3 (GA3 60 ppm + Ethrel 200 ppm) also showed significant improvements in yield and profitability, with benefit-cost ratios of 1.75 and 1.70, respectively. All treatments, including the control, demonstrated positive economic feasibility, with a benefit-cost ratio greater than 1. The study concludes that the application of GA3 and Ethrel, particularly T2, is economically viable and highly effective for improving muskmelon yield and profitability. This research provides valuable insights into optimizing muskmelon cultivation through the strategic use of plant growth regulators.	Comment by hp: Statement is not clear
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Introduction
Muskmelon (Cucumis melo L.), a key vegetable crop in the Cucurbitaceae family (Kaur et al. 2024), is cultivated globally, with India accounting for approximately 77 thousand hectares and producing 1.64 million metric tonnes annually (Anonymous, 2025). Originating in Persia, muskmelon thrives in warm climates, especially in northern India. A common challenge in muskmelon cultivation is the dominance of male flowers, which leads to poor fruit set and reduced yield (Devi et al. 2015 and Gosai et al. 2020). This andro-monoecious trait can be mitigated by using plant growth regulators (PGRs) like gibberellic acid (GA3) and ethephon, which have been shown to promote female flower production and improve yields (Hossain et al., 2006; Prasad et al., 2022; Vidyullatha et al. 2025). GA3 is known for enhancing flowering, increasing internode spacing and promoting overall plant growth, while ethephon, a source of ethylene, accelerates fruit ripening and improves overall productivity.
 Additionally, both PGRs, when applied at optimal growth stages, can shift flower sex expression in favor of female flowers, thus improving the quantity and quality of the harvested fruit (Pasha et al., 2025). GA3 and ethephon have also been found to influence fruit size, weight and overall fruit quality, leading to higher marketability. This study aims to assess the economic impact of applying GA3 and ethephon, focusing on their cost-effectiveness, physiological benefits, and potential to enhance the profitability of muskmelon farming. By evaluating these economic aspects, the research will provide valuable insights into optimizing muskmelon production, improving resource utilization and increasing farmer income through the application of PGRs, ultimately contributing to more sustainable agricultural practices.	Comment by hp: Reference
Materialsandmethods:
The present study, entitled “Assessing the Economic Viability of GA3 and Ethrel Combinations at Varying Concentrations for Muskmelon (Cucumis melo L.) cv. ASN-115,” was conducted from 25th February to 30th May 2021 at the Horticulture Research Farm, Naini Agricultural Institute, SHUATS, Prayagraj, Uttar Pradesh. The experiment was undertaken to evaluate the cost-effectiveness of different combinations of GA3 and Ethrel in muskmelon cultivation and to identify the most economically profitable treatment.The experiment consisted of 10 treatments, namely: T0 (Control), T1 (GA3 60 ppm + Ethrel 100 ppm), T2 (GA3 60 ppm + Ethrel 150 ppm), T3 (GA3 60 ppm + Ethrel 200 ppm), T4 (GA3 90 ppm + Ethrel 100 ppm), T5 (GA3 90 ppm + Ethrel 150 ppm), T6 (GA3 90 ppm + Ethrel 200 ppm), T7 (Ethrel 100 ppm), T8 (Ethrel 150 ppm), and T9 (Ethrel 200 ppm).

The economic evaluation was based solely on the cost of cultivation, gross returns, net returns, and benefit-cost ratio. The cost of cultivation included all expenditures incurred during crop production, such as planting material, seeds, growth regulators, fertilizers, irrigation, labour, transportation, and other miscellaneous expenses. Expenses related to the application of treatments were also included while calculating the total cost.The gross returns were calculated based on the prevailing wholesale market price of muskmelon and the estimated fruit production per hectare under each treatment. The net returns were obtained by subtracting the total cultivation cost from the gross returns. The benefit-cost ratio was then calculated to determine the relative economic advantage of each treatment, expressed as the ratio of gross returns to total cost of cultivation.

Thus, the study was primarily aimed at determining the economic feasibility of using different concentrations and combinations of GA3 and Ethrel in muskmelon cultivation. The findings provide useful information for selecting treatment combinations that are economically beneficial and suitable for improving farm profitability.

Grossreturn
Totalincome =yield(q/ha)x Marketpriceofthecrop
Netreturn(₹/ha)
Thenetprofitfromeach treatmentwascalculated separately,byusingthe following formula
Netreturn=Grossreturn(₹/ha)–Costofcultivation (₹/ha)

BenefitCostRatio
Thebenefit cost ratio wascalculated usingthe followingformula

Netreturn (₹/ha)
Benefitcostratio=	____________________________
TotalCost ofcultivation(₹/ha)

Results and discussion:
Table 1: Details of fixed cost in the costof cultivationofmuskmelon

	S No.
	Particulars
	Unit
	Quantity
	Rate/Unit (₹)
	Cost(₹/ha)

	A.
	Land Preparation

	
	Ploughing
	Hrs.
	4
	900
	3600

	
	Levelingwithcultivars
	Hrs.
	3
	800
	2400

	
	Layoutofthe field
	Labour
	6
	350
	2100

	B.
	Fertilizers,manuresandseed

	
	Costof seed
	kg
	3
	1200
	3600

	
	FarmYardManure
	Tonnes
	15
	800
	12000

	
	Urea
	kg
	87
	6.5
	565

	
	SSP
	kg
	375
	6
	2250

	
	MOP
	kg
	50
	18.5
	925

	
	Boronatedcalcium
	kg
	5
	28
	140

	
	LabourforSeedSowing
	Mandays
	10
	350
	3500

	
	Labourforfertilizer
application
	Mandays
	8
	350
	2800

	
	Gap filling
	Mandays
	
	
	0

	C.
	InterculturalOperations

	
	WeedingandHoeing
	Mandays
	12
	350
	4200

	
	InsecticidesandPesticides
	Litres
	8
	800
	6400

	
	NeemOil
	Litres
	4
	400
	1600

	
	SprayingofChemicals
	Mandays
	5
	350
	1750

	D.
	Irrigation

	
	Irrigation
	5Labour
	12
	350
	4200

	
	Tuberwell Charges
	10 x3
	30
	150
	4500

	E.
	Other Materials

	
	Miscellaneouscharges
	
	
	
	2000

	F.
	Harvesting
	

	
	Mandays
	Labour
	30
	350
	10500

	
	Transportation
	
	
	
	8000

	
	Rentalvalueofland
	Months
	
	
	6000

	
	Supervisioncharges
	Days
	90
	200
	18000

	G.
	TotalExpenditure
	
	
	
	101030

	
	Interestworking@ 6%
	6062

	
	TotalCost of Cultivation
	107092



Note:Tractor:900/ha,Labour@350per day
Table2: Details of cost of cultivation for muskmelon crop for 1 hectare area
	T.no
	TreatmentDetails
	Fixed cost (₹/ha)
	Variable cost (₹/ha)
	Cost of cultivation (₹/ha)

	T0
	Control
	107092
	0
	107092

	T1
	GA360 ppm + Ethrel100ppm
	107092
	2623
	109715

	T2
	GA360ppm + Ethrel150ppm
	107092
	2902
	109994

	T3
	GA360ppm + Ethrel200ppm
	107092
	3180
	110272

	T4
	GA390ppm + Ethrel100ppm
	107092
	3657
	110749

	T5
	GA390 ppm + Ethrel150ppm
	107092
	3936
	111028

	T6
	GA390 ppm + Ethrel200ppm
	107092
	4214
	111306

	T7
	Ethrel 100ppm
	107092
	557
	107649

	T8
	Ethrel 150ppm
	107092
	836
	107928

	T9
	Ethrel 200ppm
	107092
	1114
	108206



The economic analysis of muskmelon (Cucumis melo L.) cv. ASN-115 treatments showed that the fixed cost for all treatments, including the control (T0), was ₹107,092 per hectare. Variable costs varied by treatment. For the control (T0), there were no additional variable costs, leading to a total cost of ₹107,092 per hectare. Treatments with GA3 and Ethrel combinations, such as T1 (GA3 60 ppm + Ethrel 100 ppm), incurred a variable cost of ₹2,623, resulting in a total cost of ₹109,715 per hectare. Similarly, T2 (GA3 60 ppm + Ethrel 150 ppm) had a variable cost of ₹2,902, bringing the total cost to ₹109,994 per hectare, while T3 (GA3 60 ppm + Ethrel 200 ppm) had a variable cost of ₹3,180, resulting in a total cost of ₹110,272 per hectare. As the concentration of GA3 and Ethrel increased, the variable costs also rose, with T4 (GA3 90 ppm + Ethrel 100 ppm) at ₹3,657, T5 (GA3 90 ppm + Ethrel 150 ppm) at ₹3,936 and T6 (GA3 90 ppm + Ethrel 200 ppm) at ₹4,214, leading to total costs of ₹110,749, ₹111,028 and ₹111,306 per hectare, respectively. On the other hand, treatments using only Ethrel, such as T7 (Ethrel 100 ppm), had a lower variable cost of ₹557, resulting in a total cost of ₹107,649 per hectare. T8(Ethrel 150 ppm) and T9 (Ethrel 200 ppm) had variable costs of ₹836 and ₹1,114, with total costs of ₹107,928 and ₹108,206 per hectare, respectively. Overall, variable costs increased with higher concentrations of Ethrel and GA3, but all treatments remained economically feasible, with relatively moderate cost increases compared to the control.
Table 3: Effect of GA3 and Ethrel Combinations at Varying Concentrations on economics and benefit cost ratio

	T.no
	TreatmentDetails
	Cost of cultivation (₹/ha)
	Fruit yield t/ha
	Gross return (₹/ha)
	Net Return (₹/ha)
	Benefit Cost ratio

	T0
	Control
	107092
	13.29
	132993
	25901
	1.24

	T1
	GA360 ppm + Ethrel100ppm
	109715
	19.28
	192887
	83172
	1.75

	T2
	GA360ppm + Ethrel150ppm
	109994
	27.61
	276164
	166170
	2.51

	T3
	GA360ppm + Ethrel200ppm
	110272
	18.85
	188533
	78261
	1.70

	T4
	GA390ppm + Ethrel100ppm
	110749
	13.96
	139651
	28902
	1.26

	T5
	GA390 ppm + Ethrel150ppm
	111028
	18.66
	186668
	75640
	1.68

	T6
	GA390 ppm + Ethrel200ppm
	111306
	18.58
	185845
	74539
	1.66

	T7
	Ethrel 100ppm
	107649
	16.62
	166214
	58565
	1.54

	T8
	Ethrel 150ppm
	107928
	26.88
	268875
	160947
	2.49

	T9
	Ethrel 200ppm
	108206
	16.74
	167493
	59287
	1.54


The economic analysis of different combinations of GA3 and Ethrel in muskmelon cv. ASN-115 revealed clear differences among the treatments in terms of cultivation cost, gross return, net return, and benefit-cost ratio. The variation in economic returns among treatments was primarily due to differences in input cost and the corresponding fruit yield obtained under each treatment. In general, treatments that produced higher fruit yields generated better economic returns, even when their cultivation costs were slightly higher.

Among all the treatments, T2 (GA3 60 ppm + Ethrel 150 ppm) recorded the highest gross return (₹276,164/ha), the highest net return (₹166,170/ha), and the highest benefit-cost ratio (2.51). Although the cost of cultivation under this treatment (₹109,994/ha) was slightly higher than that of the control and some other treatments, the increase in expenditure was offset by the substantially higher fruit yield (27.61 t/ha). This indicates that the combination of GA3 60 ppm and Ethrel 150 ppm was the most economically viable treatment. The superior economic performance of this treatment may be attributed to its ability to enhance productivity to a level where the additional cost incurred on plant growth regulators resulted in proportionately much higher returns. This is consistent with findings by Devi and Madhanakumari (2015), who observed similar effects of growth regulators on improving fruit yield and economic returns in muskmelon.

The next-best treatment was T8 (Ethrel 150 ppm), which recorded a gross return of ₹268,875/ha, a net return of ₹160,947/ha, and a benefit-cost ratio of 2.49. The cost of cultivation in this treatment was ₹107,928/ha, lower than in T2, while the fruit yield was also quite high (26.88 t/ha). This treatment proved highly profitable because the lower cultivation cost, combined with high yield, gave excellent economic returns. The very close benefit-cost ratio of T8 compared with T2 suggests that Ethrel at 150 ppm alone also performed very efficiently economically. This may indicate that, at an optimal concentration, Ethrel alone was capable of producing sufficient yield improvement without the added cost of a higher-hormone combination. These results corroborate the findings of Chaurasiya et al. (2016), who noted that Ethrel application could be sufficient to significantly improve muskmelon yield and profitability.

The control treatment (T0) recorded the lowest gross return (₹132,993/ha) and one of the lowest net returns (₹25,901/ha), with a benefit-cost ratio of 1.24. Although the control had no added expenditure on plant growth regulators, its lower fruit yield (13.29 t/ha) led to poor economic performance. This shows that lower cultivation costs alone do not ensure profitability; rather, profitability depends largely on a treatment's ability to increase marketable yield enough to generate higher returns. Similar observations were reported by Roopa et al. (2020), in which reduced input costs in control treatments led to lower yields, ultimately reducing economic viability.

Among the combined treatments, T1 (GA3 60 ppm + Ethrel 100 ppm) also showed a favourable economic outcome, with a gross return of ₹192,887/ha, net return of ₹83,172/ha, and benefit-cost ratio of 1.75. The cost of cultivation under this treatment was ₹109,715/ha, and the fruit yield reached 19.28 t/ha. This treatment performed much better than the control, showing that even lower concentrations of GA3 and Ethrel, when combined, were economically beneficial compared to no treatment. However, its returns were much lower than those of T2, suggesting that the 150 ppm Ethrel level, in combination with GA3 at 60 ppm, was more effective than the 100 ppm level in improving profitability. These findings are consistent with Sha and Seerangan (2019), who reported that combinations of lower plant growth regulator concentrations can still yield higher economic returns but may be less effective than moderate to higher concentrations.

Similarly, T3 (GA3 60 ppm + Ethrel 200 ppm) produced a gross return of ₹188,533/ha, net return of ₹78,261/ha, and benefit-cost ratio of 1.70. Although this treatment had a slightly higher cultivation cost (₹110,272/ha) than T1 and T2, its fruit yield (18.85 t/ha) was much lower than T2. As a result, its economic returns were inferior. This suggests that increasing Ethrel concentration beyond 150 ppm, in combination with GA3 at 60 ppm, did not further enhance profitability. Rather, the additional cost and reduced yield advantage lowered the overall economic gain. Similar conclusions were drawn by Khatoon et al. (2019), who found that higher concentrations of growth regulators yielded diminishing returns beyond a certain threshold.

The treatment T4 (GA3 90 ppm + Ethrel 100 ppm) was found to be less economically viable, with a gross return of ₹139,651/ha, net return of ₹28,902/ha, and benefit-cost ratio of 1.26. Its fruit yield (13.96 t/ha) was only slightly higher than the control, while the cost of cultivation (₹110,749/ha) was considerably higher. This resulted in poor economic efficiency. The lower profitability of this treatment indicates that the increased GA3 dose to 90 ppm with Ethrel at 100 ppm did not yield sufficient yield advantage to justify the added cultivation cost. This observation is consistent with the findings of Mehsram et al. (2020), who concluded that higher concentrations of growth regulators do not always yield proportional improvements in yield.
Likewise, T5 (GA3 90 ppm + Ethrel 150 ppm) and T6 (GA3 90 ppm + Ethrel 200 ppm) showed moderate economic performance. T5 recorded a gross return of ₹186,668/ha, net return of ₹75,640/ha, and benefit-cost ratio of 1.68, whereas T6 recorded a gross return of ₹185,845/ha, net return of ₹74,539/ha, and benefit-cost ratio of 1.66. The cost of cultivation in these treatments was relatively high (₹111,028/ha and ₹111,306/ha, respectively), but the fruit yields (18.66 t/ha and 18.58 t/ha) were not high enough to maximize profit. These findings suggest that the higher GA3 concentration of 90 ppm did not prove economically superior under the present conditions. The increased input cost appears to have reduced the overall economic advantage relative to the better-performing treatments T2 and T8. These results are supported by Wamiq et al. (2020), who also observed that increasing the concentration of growth regulators beyond a certain point did not proportionately increase yield.

Among the treatments involving Ethrel alone, T7 (Ethrel 100 ppm) produced a gross return of ₹166,214/ha, net return of ₹58,565/ha, and benefit-cost ratio of 1.54, while T9 (Ethrel 200 ppm) gave a gross return of ₹167,493/ha, net return of ₹59,287/ha, and benefit-cost ratio of 1.54. Both treatments yielded 16.62 t/ha and 16.74 t/ha, respectively. Their profitability was better than the control but clearly lower than Ethrel 150 ppm alone (T8). This indicates that 150 ppm Ethrel was more economical than either the lower or the higher concentration. It appears that this intermediate level was more efficient at increasing fruit yield and returns without incurring unnecessary expenditure or reducing treatment efficiency. These findings are consistent with Nayak (2022), who emphasized the importance of optimal concentrations for maximizing economic returns.
Overall, the economic results clearly demonstrated that profitability in muskmelon cultivation was strongly influenced by the balance between treatment application costs and yield realization. Treatments with slightly higher cultivation costs were economically superior when they resulted in substantial increases in fruit yield. On the other hand, treatments with high cultivation costs but only moderate yield improvements failed to yield maximum profit. From the present investigation, T2 (GA3 60 ppm + Ethrel 150 ppm) emerged as the most profitable treatment, closely followed by T8 (Ethrel 150 ppm). Therefore, these treatments may be considered the most economically suitable options for muskmelon cultivation under the conditions of the present study.
Fig. 1:InfluenceofGA3andEthrelonmuskmelonintermsofEconomicsand BenefitCost ratio.
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Overall, T2 proved the most economically viable treatment, followed by T1 and T3, which also yielded positive economic returns but were less effective than T2 in terms of yield and profitability.
Conclusion:
The results indicates that the application of growth regulators, specifically T2 (GA3 60 ppm + Ethrel 150 ppm), recorded the highest benefit-cost ratio (2.51:1), followed by T8 (2.49:1), which are statistically at par. The lowest benefit-cost ratio was observed in T0 (Control) with 1.24:1. However, all treatments, including T0, showed a benefit-cost ratio greater than 1, confirming their economic feasibility. Among all treatments, T2 (GA3 60 ppm + Ethrel 150 ppm) proved to be the most effective in terms of benefit-cost ratio, gross return and net return, making it the best option for enhancing the economic profitability of muskmelon cultivation.
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