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Economic analysis of Gladiolus cultivation: Towards Sustainable and Profitable Floriculture in sub temperate regions of India

Abstract
Current studies were conducted during 2022 and 2023 at Dr. Yashwant Singh Parmar University of Horticulture and Forestry Nauni, Solan (Himachal Pradesh) to evaluate the economic performance of fourteen gladiolus varieties under open-field conditions. The genotypes under study included American Beauty, Arka Amar, Arka Ranjini, Gulal, UHFS Gla 1-27, UHFS Gla 2-25, UHFS Gla 3-24, UHFS Gla 3-41, UHFS Gla 4-48, UHFS Gla 9-16, Nova Lux, Pusa Kiran, Solan Mangla and Thamboliana. The trial was laid out in Randomized Block Design with three replications. Data on spike yield, corm production and selling price were used to calculate gross return, net return and benefit-cost (B:C) ratio. Among all, Arka Amar recorded the highest gross return (₹44.88 lakh/ha), net return (₹32.53 lakh/ha) and B:C ratio (2.64). Higher market prices and spike yield contributed to superior economic returns in these genotypes. Nova Lux showed least gross return (₹26.64 lakh/ha), net return (₹14.29 lakh/ha) and B:C ratio (1.16) thereby least economic efficiency due to minimum corm and spike yields. The cost of cultivation remained fixed at ₹12,34,416.24/ha, with planting material and transportation accounting for the major share. Visual traits such as number of florets per spike showed a direct relationship with market price and profitability. The results highlight the importance of selecting commercially suitable genotypes based on yield and economic potential under standard cultivation practices in mid-hill conditions.
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Introduction


Gladiolus (Gladiolus L.), popularly known as “sword lily”, is a commercially valuable cut flower crop grown globally for its vibrant spikes, attractive colours and long vase life (Rashmi et al 2016). In India, gladiolus occupies a prominent place in the floriculture sector, being widely cultivated in states such as Himachal Pradesh, Uttar Pradesh, Karnataka and Jammu & Kashmir due to its broad climatic adaptability and strong consumer demand (Gangwar et al., 2023; Singh et al., 2011). The crop’s visual appeal makes it a preferred choice for religious, ceremonial and decorative purposes, particularly in urban flower markets, leading to significant market-driven cultivation (Dhiman et al., 2021).
While agronomic studies on gladiolus have explored nutrient management, cultivar response and floral traits, the economic analysis of genotype performance under natural growing conditions remains relatively underexplored. Most previous investigations incorporate fertiliser regimes or organic amendments as treatment variables (Motla et al., 2022; Tirkey et al., 2017), which may not reflect the actual economic outcomes in low-input or resource-limited farming contexts. A genotype’s profitability, however, is influenced not only by agronomic traits but also by its marketable spike output, corm recovery and input-output cost structure all of which are critical for growers making cultivar choices under constrained budgets (Harish et al., 2023).
Given the rising cost of cultivation in floriculture and increasing demand for cost-effective, high-return crops, there is a growing need to identify gladiolus genotypes that offer superior economic returns even under standard field conditions (Avilala et al., 2020; Aswath et al., 2021). This becomes especially relevant in hill regions such as Himachal Pradesh, where farmers often adopt low-input approaches due to topographic and economic constraints. A focused economic evaluation of gladiolus varieties, therefore, can offer valuable guidance to both producers and policymakers in designing viable floricultural models.

The present study aims to address this gap by examining the gross return, net return and benefit-cost ratio of selected gladiolus genotypes cultivated under natural open field conditions. It attempts to signify the economic potential of the genotype itself, offering a baseline framework for future treatment-based trials and for practical recommendations to growers.

Material and methods: 

The present investigation was conducted during the years 2022 and 2023 at the Floriculture Research Farm, Department of Floriculture and Landscape Architecture, Dr. Y.S. Parmar University of Horticulture and Forestry, Nauni, Solan, Himachal Pradesh. The experimental farm is situated at an elevation of 1275 meters above mean sea level, representing the mid-hill sub-temperate agro-climatic zone of Himachal Pradesh. The experiment aimed to evaluate the economic potential of selected gladiolus genotypes under open-field conditions.

The experiment comprised 14 gladiolus genotypes: American Beauty, Arka Amar, Arka Ranjini, Gulal, UHFS Gla 1-27, UHFS Gla 2-25, UHFS Gla 3-24, UHFS Gla 3-41, UHFS Gla 4-48, UHFS Gla 9-16, Nova Lux, Pusa Kiran, Solan Mangla and Thamboliana. The trial was laid out in a Randomized Block Design (RBD) with three replications. Corms were planted during the second week of March in both years at a spacing of 30 cm × 10 cm, which accommodated approximately 30 plants per square meter.  The RDF dose for gladiolus is 120 kg N, 150 Kg P, 150 Kg K per hectare, which can be fulfilled by providing 260.4 Kg Urea, 937.5 Kg SSP and 250.5 Kg MOP for 1 hectare according to which cost estimates for fertilizer application were calculated.
All standard intercultural operations including irrigation, weeding, earthing-up and plant protection were carried out uniformly across all treatments. Spikes were harvested at the stage when the lowermost three florets on the spike began to show visible colour, indicating optimal maturity for commercial harvesting, while corms were lifted at physiological maturity in September of each year. Data on spike yield and corm production were recorded using standard procedures and expressed on a per square meter basis. Yield data per metre square were multiplied by total cultivated area (8000 m²) to estimate total output on per hectare basis. Weather conditions during the crop period (March to September) remained favorable, with optimal temperature, humidity and intermittent rainfall supporting healthy crop growth. Daily meteorological data were recorded from the University (Dr. Yashwant Singh Parmar University of Horticulture & Forestry Nauni) (data provided in Appendix 1 in supplementary file 1).
Economic analysis was carried out to evaluate the profitability of different gladiolus genotypes by calculating gross return, net return and benefit-cost (B:C) ratio. In this study, cost of planting material i.e corms was calculated at a constant rate of ₹3.50 per corm whereas revenue from corms was calculated at a constant rate of ₹4.00 per corm across all genotypes as corm size of the genotypes subsequently improved over the two years fetching a good market price of Rs 4.00 per corm.  Freshly harvested cut spikes were graded according to number of florets [9-12 (₹4), 12-15 (₹5), 15-17 (₹6), ≥17 (₹7)].  Revenue from spikes thus varied depending on the market price per cut spike, ranging from ₹4.00 to ₹7.00. The gross return was determined by combining the income from spikes, based on genotype-specific market rates and the income from corms. Net return was computed by subtracting the total cost of cultivation from the gross return. Subsequently, the B:C ratio was calculated by dividing the net return by the total cost of cultivation.
Result and Discussion 

The economic evaluation of fourteen gladiolus genotypes under mid-hill conditions of Himachal Pradesh revealed substantial variation in gross return, net return and benefit-cost (B:C) ratio, influenced by both genetic potential and prevailing market dynamics. These findings highlight the role of genotype selection in maximizing profitability under naturally grown, resource-efficient conditions. Among all genotypes, Arka Amar recorded the highest economic return, primarily due to excellent cut spike quality with maximum number of florets per spike (19.33) its high corm and spike yield (51 spikes/m² and 4,08,000 spikes/ha) and maximum market rate of ₹7 per spike. Its balanced performance in both flower and corm yield contributed to a superior B:C ratio, highlighting it as the most commercially viable genotype under present conditions. In earlier studies done by Avilala et al. (2020), among different studied cultivars, Arka Amar recorded maximum net returns (Rs. 28,70,083 ha-1) with higher B:C ratio (3.41) and also produced more number of shoots per mother corm. In the present study UHFS Gla 1-27 with optimum number of florets per cut spike (16.83) priced at ₹6 per spike, also showed strong economic returns with BC Ratio (2.50) due to maximum corm and spike yield among all the genotypes (54.00 spikes/m² and 43,2000/ha). Prior studies supports that in gladiolus corm production directly relies on shoots or spikes yielded per plant (Ramachandrudu and Thangam, 2008). Rashmi et al. (2016), Patra and Mohanty (2019), Nazir et al. (2023) and Bhardwaj et al. (2025a) recognised the yield, spike quality, cut spike length and the number of florets per spike all traits are interrelated to one another. 

Above two genotypes not only fetched a good market price but were also visually superior, with optimum number of florets per spike, enhancing their ornamental appeal. Similar findings were reported by Kumar et al. (2025) in dahlia (cultivated under low hill zones) and Bhardwaj et al. (2025b) in gladiolus where selection of high-performing cultivars significantly enhanced profitability through cultivation of above crops. Earlier studies by Gao et al. (2023) and Bhardwaj et al. (2025b) suggested that genotypes best suited to local agro-ecologies perform more consistently.

In contrast Nova Lux yielded minimum returns with BC ratio (2.15) due to lower spike and corm yields (37.00/m2 and 2,96,000.00/ ha). This emphasizes the critical role of market-driven varietal selection, especially when the cost of cultivation is high. These results are in agreement with Uhlmann et al. (2019), who highlighted that in floricultural crops, economic viability is often constrained more by market pricing than by agronomic yield alone and with Kumar et al. (2025), who found that in dahlia, planting time and market alignment were key to improving returns and Bhadaraka et al. (2023) who found that in tuberose proper varietal selection along with proper optimum plant spacings helps in enhancing returns. Interestingly, a clear pattern emerged indicating that genotypes with higher spike prices were those having maximum number of florets, making them more attractive in the market. This suggests that floral quality traits especially floret count play a decisive role in price determination, as also evidenced in similar studies done by Nandania et al. (2023).
Table:1. Genotypic Variation in Spike Yield, Corm Production and Spike Price in Gladiolus under Mid-Hill Conditions
	Genotypes
	Number of corms / m2
	Number of spikes / m2
	Number of corms / ha
	Number of spikes / ha
	Selling price per spike
	Number of florets per spike
	Revenue from corms/ ha 
	Revenue from spike/ ha 
	Total revenue 

	American Beauty
	39.00
	39.00
	3,12,000.00
	3,12,000.00
	5.00
	14.90
	12,48,000.00
	15,60,000.00
	2,80,8000.00

	Arka Amar
	51.00
	51.00
	4,08,000.00
	4,08,000.00
	7.00
	19.33
	16,32,000.00
	28,56,000.00
	44,88,000.00

	Arka Ranjini
	40.00
	40.00
	3,20,000.00
	3,20,000.00
	5.00
	12.70
	12,80,000.00
	16,00,000.00
	28,80,000.00

	Gulal
	51.00
	51.00
	4,08,000.00
	4,08,000.00
	6.00
	16.53
	16,32,000.00
	24,48,000.00
	40,80,000.00

	UHFS Gla 1-27
	54.00
	54.00
	4,32,000.00
	4,32,000.00
	6.00
	16.83
	17,28,000.00
	25,92,000.00
	43,20,000.00

	UHFS Gla 2-25
	49.00
	49.00
	3,92,000.00
	3,92,000.00
	4.00
	11.33
	15,68,000.00
	15,68,000.00
	31,36,000.00

	UHFS Gla 3-24
	44.00
	44.00
	3,52,000.00
	3,52,000.00
	6.00
	16.63
	14,08,000.00
	21,12,000.00
	35,20,000.00

	UHFS Gla 3-41
	46.00
	46.00
	3,68,000.00
	3,68,000.00
	6.00
	16.67
	14,72,000.00
	22,08,000.00
	36,80,000.00

	UHFS Gla 4-48
	52.00
	52.00
	4,16,000.00
	4,16,000.00
	5.00
	13.00
	16,64,000.00
	20,80,000.00
	37,44,000.00

	UHFS Gla 9-16
	44.00
	44.00
	3,52,000.00
	3,52,000.00
	5.00
	15.07
	14,08,000.00
	17,60,000.00
	31,68,000.00

	Nova Lux
	37.00
	37.00
	2,96,000.00
	2,96,000.00
	5.00
	14.43
	11,84,000.00
	14,80,000.00
	26,64,000.00

	Pusa Kiran
	51.00
	51.00
	4,08,000.00
	4,08,000.00
	5.00
	14.13
	16,32,000.00
	20,40,000.00
	36,72,000.00

	Solan Mangla
	50.00
	50.00
	4,00,000.00
	4,00,000.00
	5.00
	14.97
	16,00,000.00
	20,00,000.00
	36,00,000.00

	Thamboliana
	40.00
	40.00
	3,20,000.00
	3,20,000.00
	7.00
	18.27
	12,80,000.00
	22,40,000.00
	35,20,000.00


The economic analysis of gladiolus cultivation over one hectare revealed a total cultivation cost of ₹12,34,416.24. A major portion of the expenditure was attributed to the procurement of planting material, with 2,40,000 corms purchased at a uniform rate of ₹3.5 per corm, amounting to ₹8,40,000. This constituted approximately 59% of the total cost, making it the single highest investment input in the production system. Field preparation activities, including labour for bed formation and watering, incurred ₹1,750, while mechanized land preparation comprising ploughing, harrowing and levelling cost an additional ₹3,800.

Fertilization involved the application of FYM (₹4,000) and chemical fertilizers such as urea, single super phosphate (SSP) and muriate of potash (MOP) contributing ₹17,216.24 in total. The layout and formation of beds further added ₹10,000 to the costs. Planting labour cost ₹3,500, while irrigation, which was conducted six times over the season contributed ₹3,000 to cost of cultivation. Intercultural operations such as weeding (two rounds), earthing up and hoeing were labour-intensive and amounted to ₹10,500. Staking, an essential operation for supporting flower spikes, involved an expenditure of ₹8,400, including material and labour.
Flower harvesting and post-harvest operations cost was ₹2,100. However, the transportation of spikes emerged as another major cost component, amounting to ₹3,00,000 for 1,200 boxes at ₹250 per box. This represents roughly 30% of the total cost, underlining transportation as the second highest expense after planting material. For corm harvesting and post-harvest handling, a cost of ₹3,150 was recorded. Miscellaneous expenditures, such as field rent for six months (₹24,000) and plant protection chemicals and micronutrients (₹3,000), were also included in the overall budget.
Table 2. Economics cost of cultivation of Gladiolus / ha.

	S. No.
	Particulars
	Units
	Rates (Rs.)
	Total Cost (Rs.)

	(A)
	Field Preparation 

	1
	Labour (bed preparation, watering etc.)
	5 Labour 
	@Rs 350/ day / labour 
	1,750.00

	2a
	Corm 
	2,40,000
	@3.5 Rs /corm
	8,40,000

	(B)
	Land Preparation

	3
	Ploughing by disc harrow
	2 hr. 
	@ Rs 800/hr.
	1,600.00

	4
	Harrowing
	2 hr.
	@ Rs 600/hr.
	1,200.00

	5
	Levelling with leveler
	2 hr.
	@ Rs 500/hr.
	1,000.00

	6a
	FYM (Farmyard Manure)
	20 t 
	@ Rs 200/q
	4,000.00

	6b
	Fertilizer (NPK)
	
	
	

	
	Urea 
	260.4 Kg
	@ Rs 5.36/Kg
	1395.744

	
	SSP
	937.5 Kg
	@12.6/Kg
	11,812.5

	
	MOP
	250.5 Kg
	@ 16/Kg 
	4,008.00

	7
	Layout & bed formation
	-
	@ Rs 100/100 m²
	10,000.00

	(C)
	Planting and Irrigation

	8
	Labour for planting 
	10 Labour 
	@ Rs 350/day
	3,500.00

	9
	Irrigation (6 irrigations)
	10 hr. total 
	@ Rs 50/hr.
	3,000.00

	(D)
	Weed Management and Intercultural Operations

	10
	Weeding (2 times – total 20 labour)
	20 Labour 
	@ Rs 350/day
	7,000.00

	11
	Earthing up and hoeing
	10 Labour 
	@ Rs 350/day
	3,500.00

	12
	Staking (Bamboo and nylon Thread)
	-
	-
	7,000.00

	
	Staking (Labour)
	4
	@ Rs 350/day
	1,400.00

	(E)
	Flower Harvesting & post-harvest

	13
	Harvesting
	3 Labour 
	@ Rs 350/day
	1,050.00

	14
	Cleaning, grading, packing
	3 Labour 
	@ Rs 350/day
	1,050.00

	
	Transportation charges up to Delhi market 
	1200 box
	@ Rs 250/box
	3,00,000.00

	(F)
	Corm Harvesting & post-harvest

	15
	Harvesting of corms 
	5 Labour 
	@ Rs 350/day
	1,750.00

	16
	Cleaning, grading, packing
	4 Labour 
	@ Rs 350/day
	1,400.00

	(J)
	Miscellaneous

	17
	Field Rent (for 6 months)
	-
	@ Rs 4000/month
	24,000.00

	18
	Plant Protection, Micronutrients, Sprays
	Lump sum
	-
	3,000.00

	TOTAL
	₹ 12,34,416.24


*Note: 1 labour = 8 hr., 8 hr. = 1 day, 1 box = 25 bunch and 1 bunch = 10 cut spikes 

The economic analysis of fourteen gladiolus genotypes revealed considerable variation in profitability, despite the cost of cultivation being constant at ₹12,34,416.24 per hectare across all genotypes. Genotypic differences in spike yield and market price were key determinants of economic performance, as reflected in the variations in gross return, net return and benefit-cost (B:C) ratio. Although all the genotypes in the present studies yielded Benefit cost ratios greater than 1 thereby showing significant benefits over the investments. Among the tested genotypes Arka Amar, however exhibited the highest economic efficiency with a gross return of ₹44.88 lakh/ha, a net return of ₹32.53 lakh/ha and a maximum B:C ratio of 2.64. This superior performance can be attributed to its higher spike productivity and favourable market value. Genotypes UHFS Gla 1-27 (B:C ratio = 2.50) and Gulal (B:C ratio = 2.31) also combined good spike yield with moderate to high market prices, resulting in high profitability. On the other hand, Nova Lux generated lower returns with least BC ratio (B:C = 1.16) due to less spike and corm yield output.

These findings are in line with earlier reports which emphasize the importance of selecting high-yielding, market-preferred cultivars to improve profitability in floricultural crops. In a study done by Avilala et al. (2020) in gladiolus a significant variation was found in the B:C ratio of different gladiolus cultivars which confirmed that economic viability is directly correlated to cultivar choice and pricing trends. 
Table 3: Economic Performance of Gladiolus Genotypes
	Variety
	Cost of Cultivation (₹/ha)
	Gross Return (₹/ha)
	Net Return (₹/ha)
	B:C Ratio

	American Beauty
	12,34,416.24
	2,80,8000.00
	15,73,583.76
	1.27

	Arka Amar
	12,34,416.24
	44,88,000.00
	32,53,583.76
	2.64

	Arka Ranjini
	12,34,416.24
	28,80,000.00
	16,45,583.76
	1.33

	Gulal
	12,34,416.24
	40,80,000.00
	28,45,583.76
	2.31

	UHFS Gla 1-27
	12,34,416.24
	43,20,000.00
	30,85,583.76
	2.50

	UHFS Gla 2-25
	12,34,416.24
	31,36,000.00
	19,01,583.76
	1.54

	UHFS Gla 3-24
	12,34,416.24
	35,20,000.00
	22,85,583.76
	1.85

	UHFS Gla 3-41
	12,34,416.24
	36,80,000.00
	24,45,583.76
	1.98

	UHFS Gla 4-48
	12,34,416.24
	37,44,000.00
	25,09,583.76
	2.03

	UHFS Gla 9-16
	12,34,416.24
	31,68,000.00
	19,33,583.76
	1.57

	Nova Lux
	12,34,416.24
	26,64,000.00
	14,29,583.76
	1.16

	Pusa Kiran
	12,34,416.24
	36,72,000.00
	24,37,583.76
	1.97

	Solan Mangla
	12,34,416.24
	36,00,000.00
	23,65,583.76
	1.92

	Thamboliana
	12,34,416.24
	35,20,000.00
	22,85,583.76
	1.85


Conclusion

The study revealed significant variation in the economic performance of different gladiolus genotypes under study. Arka Amar recorded highest return followed by genotypes like UHFS Gla- 1-27 and Gulal indicating the suitability of the above genotypes for profitable cultivation. These results provide a useful baseline for selecting economically viable genotypes in similar agro-climatic conditions.
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Abbreviation Use in this study:

	Abbreviation
	Full Form

	ANOVA
	Analysis of Variance

	B:C Ratio
	Benefit-Cost Ratio

	CD
	Critical Difference

	Cm
	Centimetre

	FYM
	Farm Yard Manure

	Ha
	Hectare

	HP
	Himachal Pradesh

	Hr
	Hour

	Kg
	Kilogram

	LSD
	Least Significant Difference

	MOP
	Muriate of Potash

	m²
	Square Metre

	NPK
	Nitrogen, Phosphorus, Potassium

	RBD
	Randomized Block Design

	Rs. / ₹
	Indian Rupees

	SE(m)
	Standard Error of Mean

	SSP
	Single Super Phosphate

	UHF
	Dr. Yashwant Singh Parmar University of Horticulture & Forestry

	UHFS Gla
	University of Horticulture and Forestry, Solan Gladiolus

	%
	Percent
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supplementary file 
Appendix 1

Mean monthly meteorological data of Dr YS Parmar University of Horticulture and Forestry, Nauni, Solan (HP) for the year 2021-2022

	Months
	Temperature (˚C)
	Relative humidity (%) (Mean)
	Rainfall (mm)

	
	Maximum
	Minimum
	Mean
	
	

	March, 2022
	28.60
	9.40
	18.50
	44
	0.00

	April, 2022
	33.20
	13.30
	23.25
	37
	1.00

	May, 2022
	32.00
	16.10
	24.05
	52
	84.80

	June, 2022
	32.10
	17.70
	24.90
	49
	85.60

	July, 2022
	28.50
	20.50
	24.50
	81
	195.40

	August, 2022
	29.00
	19.90
	24.45
	78
	219.50

	September, 2022
	27.80
	17.80
	22.80
	77
	233.50

	October, 2022
	26.30
	11.40
	18.85
	64
	79.70

	November, 2022
	24.10
	6.40
	15.25
	55
	2.40


Mean monthly meteorological data of Dr YS Parmar University of Horticulture and Forestry, Nauni, Solan (HP) for the year 2022-2023.

	Months
	Temperature (˚C)
	Relative humidity (%) (Mean)
	Rainfall (mm)

	
	Maximum
	Minimum
	Mean
	
	

	March, 2023
	23.6
	8.1
	15.85
	64
	130.6

	April, 2023
	26.6
	13.2
	19.90
	51
	114.3

	May, 2023
	27.9
	17.4
	22.65
	58
	152.3

	June, 2023
	29.3
	17.4
	23.35
	65
	154.0

	July, 2023
	27.5
	20.1
	23.8
	83
	21.31

	August, 2023
	29.0
	20.1
	24.5
	77
	9.14

	September,2023
	29.7
	18.2
	24
	72
	0.81

	October, 2023
	27.2
	10.7
	18.9
	61
	1.05


Source: Meteorological Observatory, Department of Environmental Science, College of Forestry, Dr YS Parmar University of Horticulture and Forestry, Nauni, Solan, India- 173 230.

