



Evaluation of anthurium (Anthurium andreanum) varieties under net house conditions of Bihar 

Abstract: Twelve anthurium varieties were evaluated under Bihar conditions during the year 2024-25 to identify its suitability for commercial flower production. This experiment was laid out in Completely Randomized Design (CRD) with three replications. Significant differences were recorded among the evaluated anthurium varieties for various growth and flowering attributes with the exception of parameters like  days taken to first flower bud initiation and flower longevity. The variety Missouri recorded maximum plant spread (38.36 cm), whereas Rainbow Champion yielded maximum number leaves per plant (10.66). Maximum leaf length were recorded in Utah (20.33 cm), whereas  Sempre attained maximum plant height at harvesting stage (39.33 cm), leaf width (15.11 cm), number of suckers per plant (4.00), petiole length (35.09 cm), spathe length (8.55 cm), spathe width (8.82 cm), spadix length (6.93 cm) and flower longevity (32.33 days) with minimum days taken to first flower bud initiation (114.00 days) and days taken to first flowering (132.50 days). Variety Orange Champion reported maximum flowering duration (85.33 days), whereas Sierra obtained maximum inflorescence stalk length (32.95 cm). Variety Serino produced maximum number of inflorescence per plant (5.33), while varieties Livium, Elido and Rainbow Champion recorded maximum vase life (21.33 days). The findings of the study can provide valuable insights for anthurium breeders, farmers and stakeholders for cultivation of anthurium and further development of superior anthurium varieties for commercial cultivation.
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Introduction

Floriculture, a thriving and highly valued segment of agriculture, blends artistry and expertise to cultivate flowers in their most captivating form. Anthurium andreanum, native to South-West Colombia, was introduced to Europe in 1876 and later spread to Brazil, Hawaii, and India (Singh, 1987). Today, anthurium is a significant crop in the global cut-flower industry, valued for its showy colors and long vase life (Dufour and Guérin, 2003). The plant's appeal lies in its exceptionally long vase life, ranging from 14 to over 40 days (Elibox and Umaharan, 2010). Anthurium flowers are unique having both male and female reproductive parts. The tiny, true flowers are found on the plant's spadix and are surrounded by four stamens. These flowers are self-incompatible and cross-pollinated by bees, beetles, flies and ants. After pollination, the plant produces colorful berries containing one or two seeds. These seeds can be planted to produce new, genetically diverse seedlings. Anthurium plants can also be propagated vegetatively through suckers that form around the base of the stem or through micropropagation techniques. Overall, anthurium plants are significant for their vibrant, long-lasting flowers and attractive leaves, making them a popular choice for interior decoration and cut flower arrangements.The global cut-flower industry has expanded significantly in recent years, propelled by increasing demand for rare and high-value floral products. Anthurium has secured its place among the top ten cut flowers traded internationally, with major production hubs located in regions such as Hawaii, the Netherlands and Mauritius. With its favorable climatic conditions and a skilled labour force, India is well-positioned to become a prominent participant in the global market for anthurium. No data is obtainable for the suitable commercial cultivars for Bihar condition. Bihar, with its diverse agro-climatic conditions, offers vast opportunities for growing a wide range of flower crops, making it an attractive destination for the flourishing floriculture industry. The varied climate of northern India presents unique challenges and opportunities for cultivating anthurium as it is highly sensitive to light and temperature. These environmental factors have a strong influence on its growth and flowering, causing differences in quantity and quality production. To overcome these challenges, it is essential to develop anthurium varieties that are tailored to specific climates, paving the way for future genetic advancements. Selection, a fundamental method of plant breeding, plays a key role in identifying genotypes with desirable traits suited to particular horticultural goals, enhancing productivity and efficiency. The interaction between genotype and environment is critical in determining crop performance, as the same genotype may exhibit varied results under different conditions. Over the past few years, the state has witnessed a significant surge in flower cultivation, transitioning from traditional flower farming to modern, high-tech greenhouse projects that produce top-quality cut flowers.
Materials and Methods 

The present study was conducted was at the net house of Department of Horticulture (Floriculture and Landscaping), Bihar Agricultural University, Sabour, Bhagalpur, Bihar, India during winter season, 2024-25. Bihar Agricultural University is located in Bhagalpur district of Bihar on the latitude of 25o 15’ 40’’ north and longitudinally the location is of 80o 2’ 42’’ east. It is located on the vast Indo-Gangetic plains of north India at an altitude of 46 meter above mean sea level. Twelve varieties namely Rainbow Champion, Vanilla, Sierra, Orange Champion, Missouri, Bambino Red, Utah, Mistique, Sempre, Livium, Serino and Elido were selected with respect to vegetative, floral and post-harvest traits for their evaluation.he experiment was laid out in Completely Randomized Design (CRD) with three replications. The experiment was conducted in pots using cocopeat and vermicompost  (2:1) with uniform recommended package of practices along with nutritional application and normal irrigation. The data on plant height at harvesting stage, plant spread, leaf length, leaf width, number of suckers per lant, number of leaves per plant, petiole length, days taken to first flower bud initiation and first flowering, flowering duration, spathe length and width, spadix length, flower longevity, Inflorescence stalk length, number of flowers per plant, water uptake and vase life were recorded and statistically analysed as per Panse and Sukhatme (1985).
Results and Discussion

Growth parameters

Significant differences were obtained in vegetative traits among different anthurium varieties (Table 1). Tallest plant height at harvesting stage was reported in variety  Sempre (39.33 cm), followed by Elido (35.02 cm) and Missouri (34.40 cm), while Mistique had the shortest height (18.58 cm), followed by Sierra (19.88 cm). The variation in plant height is mainly due to their genetic make up of individual variety. This enhanced photosynthetic efficiency was also evident in larger leaf sheaths and taller plants. These results are in conformity with the results obtained by Femina et al.(2006) who conducted studies on four anthurium cultivars namely Tropical, Pistache, Mauritius Orange and passion. Maximum plant spread was obtained in Missouri (38.37 cm), followed by Livium (38.12 cm) and Sempre (37.34 cm), whereas Mistique recorded minimum plant spread (27.01 cm). Increase in plant spread might be due to production of more number of branches and by the genetic nature of the plant. The variety Utah exhibited the highest leaf length (20.33 cm), followed by Sempre (18.97 cm) and Bambino Red (17.43 cm), while Sempre exhibited maximum leaf width (15.11 cm), followed by Utah (15.01 cm) and Bambino Red (13.76 cm). Since leaf breadth is determined by genetic makeup, it is also affected by optimal environmental conditions that support plant growth. This variation may be due to reduced senescence in taller plants, allowing for the development of longer new leaves. Increased photosynthetic activity at later growth stages likely contributed to improved vegetative growth and greater leaf length. Leaf production also plays a crucial role in determining plant spread and serve as fundamental functional units for photosynthesis, transpiration, and respiration processes that directly influence plant growth and yield traits. The results of this study align with previous findings by Jawaharlal et al. (1998) and Talia et al. (2003). 
Sempre exhibited maximum petiole length (35.09 cm), followed by Missouri (30.97 cm) and Sierra (30.74 cm), while Mistique had the minimum (16.71 cm). This difference can be attributed to the genetic constitution of each cultivar as well as the specific growing conditions provided. The maximum number of leaves per plant was obtained in variety Rainbow Champion (10.67) followed by Sierra (10.50 cm) and Livium (10.00 cm), whereas variety Serino reported minimum number of leaves per plant (6.83) followed by Vanilla (7.67). While plant height and plant spread are primarily governed by genetic makeup, an increased number of leaves per plant may indicate the development of a more vigorous plant.Variations in leaf production among cultivars can primarily be attributed to genetic factors, though environmental conditions such as temperature, relative humidity, and light intensity also impact leaf development. These findings align with previous studies, such as those reported by Nirmala (1996) for the ‘Agnihotri’ variety Henny (1999) and Henny and Norman (2001) for the ‘Red Hot’ cultivar, which also demonstrated similar trends in leaf length, leaf width, petiole length and number of leaves per plant variations among different anthurium varieties. These findings align with earlier studies, such as those by Femina et al. (2006), who examined four anthurium cultivars—Tropical, Pistache, Mauritius Orange, and Passion. Number of suckers per plant varied from (1.00 to 4.00). Sempre again obtained maximum number of suckers (4.00), followed by Vanilla (3.33) and Elido (2.83), whereas Missouri obtained minimum number of suckers (1.00) followed by Utah (1.50). The production of suckers, a genetically controlled trait, also varied among different cultivars and were in line of the findings by Jawaharlal et al. (2001), Nirmala (1996) and Smitha (1999), who documented similar trends in anthurium varieties.

Flowering parameters

Anthuhrium varieties significantly varied for flowering attributes. The variety Sempre took minimum days for flower bud initiation (114.00 days), followed by Bambino Red (118.67 days) and Sierra (119.83 days), while Missouri took the maximum time (128.33 days), followed by Serino (125.83 days) and Livium (124.67 days). A non-significant variation for days taken to bud initiation in the twelve anthurium varieties we evaluated which may be due to genetic makeup or the combined influence of genotype and environmental factors. Variety Sempre also recorded the minimum days to first flowering (132.50) followed by Bambino Red (134.33 days) and Sierra (136.33 days), whereas Vanilla took the maximum time to initiate flowering (145.83), followed by Rainbow Champion (142.17), Mistique and Serino (142.00 days each). Sempre, which exhibited early flowering at 132.50 days, likely benefited from its large leaf lamina diameter and the extended length of new leaf sheaths per plant. These characteristics may have facilitated increased photosynthate production and accumulation, ultimately accelerating the flowering process.This variability is consistent with the findings of Kalirana K (2005), who reported similar trends in anthurium varieties. 
Flower longevity exhibited a non-significant variation across the twelve evaluated anthurium varieties. Maximum flowering duration was recorded in Orange Champion (85.333 days), followed by Livium (83.33 days), Serino (81.67 days), Sempre (81.00 days) and Rainbow Champion (79.00 days), meanwhile, Bambino Red and Vanilla exhibited the minimum flowering duration (74.33 days each), followed by Sierra (75.00 days). These differences in flowering duration may primarily be attributed to genetic variation among cultivars. Variety Sempre exhibited the maximum flower longevity (32.33 days), followed by Elido (32.17 days) and Livium (32.17 days), whereas Serino recorded the minimum (27.667 days), followed by Rainbow Champion (28.00 days). Variety Sierra exhibited the maximum inflorescence stalk length (32.95 cm), followed by Elido (29.40 cm) and Sempre (27.78 cm), whereas Mistique recorded the minimum (14.150 cm), followed by Rainbow Champion (15.67 cm). Inflorescence stalk length is a varietal trait, governed by genetic makeup, physiological balance, biochemical parameters, and the optimal development of vegetative characteristics such as plant height, leaf count and plant spread. The present study confirms significant differences in stalk length among varieties. Jawaharlal et al. (1998) observed maximum stalk length in the variety Amazonica compared to six other varieties. Similar findings were reported by Nirmala (1996), Srinivasa (2006) and Femina et al. (2006).
The maximum number of inflorescence per plant was obtained in variety Serino (5.33) which was followed by Livium (5.17), Sempre (4.83) and Elido (4.83), whereas variety Bambino Red reported minimum number of inflorescence per plant (3.83) followed by Rainbow Champion (4.17). The higher inflorescence yield in Serino may be attributed to its increased photosynthetic activity, which play a crucial role in vegetative growth. It has been well established that ideal vegetative development enhances carbohydrate accumulation, ultimately improving inflorescence production.The genetic makeup of a cultivar governs both its growth and inflorescence yield, as genetic factors dictate morphological differences even when varieties are cultivated under identical conditions. Similar results were documented by Srinivasa (2006) in cultivar Hondura, specifically in cut-flower production. Comparable findings have also been reported by Binodh et al. (2005), Srinivasa and Reddy (2005), Rajeevan et al. (2007), Shiva and Nair (2008) and Shriram et al. (2008), all of whom investigated inflorescence production across various cultivars.
The spathe length ranged from 4.32 cm to 8.55 cm. Variety Sempre exhibited the maximum spathe length (8.55 cm), which was followed by Livium (7.72 cm) and Missouri (7.63 cm). Meanwhile, the minimum spathe length was observed in Mistique (4.32 cm). These differences can be attributed to the genetic makeup of the cultivars as well as the growing conditions provided.The length of the spathe was significantly influenced by varietal differences. Similar findings were reported by Shriram et al. (2008) in the variety ‘Esmeralda,’ demonstrating that genetic factors play a pivotal role in determining this trait. The variety Sempre exhibited the maximum spathe width (8.82 cm), which was followed by  Bambino Red (8.09 cm) and Missouri (7.73 cm). Meanwhile, the minimum spathe width was observed in Mistique (4.45 cm), followed by Serino (4.87 cm). As far as spathe width is concerned, Talia et al. (2003) conducted an experiment to evaluate different anthurium varieties and observed that the variety ‘Queen’ exhibited a larger spathe. These findings align with studies conducted by Jawaharlal et al. (2001), Nirmala (1996) and Smitha (1999). Additionally, Shriram et al. (2008) reported similar results in the variety ‘Esmeralda’. Variety Sempre exhibited the maximum spadix length (6.93 cm), which was followed by Utah (6.51 cm) and Bambino Red (6.10 cm). Meanwhile, the minimum spadix length was observed in Mistique (1.96 cm), followed by Rainbow Champion (2.55 cm). In similar line, Jawaharlal et al. (1998) documented maximum spadix length in the variety ‘Lady Jane,’ reinforcing the role of genetic variation in influencing this characteristic.
Postharvest parameters

Mistique exhibited the maximum uptake (25.04 ml), which was followed by Bambino Red (24.40 ml) and Elido (24.20 ml), while Livium uptake minimum water of 16.83 ml. Three varieties, namely Rainbow Champion , Elido and Livium recorded maximum vase life (21.33 days) among twelve varieties but remained at par to variety Serino (20.67 days) and Bambino Red (19.67 days), whereas Vanilla recorded minimum vase life (12.00 days) followed by Sierra (15.17 days). These differences are largely influenced by the genetic makeup and physiological characteristics of the cultivars, with vase life appearing to be an inherent trait specific to each variety. Comparable trends have also been documented by Paull and Chantrachit (2001), Thawiang et al. (2007) and Elibox and Umaharan (2008).
Conclusion 

In present study, Sempre, Rainbow Champion, Orange Champion, Missouri, Elido and Livium gave better performance for vegetative, floral and post-harvest traits under climatic condition of Bihar and are recommended further for its commercial cultivation. Considerable morphological variations among different traits may be considered as useful selection criteria for further improvement in anthurium.

Table 1. Performance of anthurium varieties for growth, flowering ad post-harvest traits
	Treatment
	PH
	PS
	LL
	LW
	S/P
	L/P
	PL
	FFBI
	FF
	FD
	SL
	SW
	SDL
	FL
	ISL
	F/P
	VL
	WU

	Bambino Red
	32.27
	34.44
	17.43
	13.76
	2.33
	8.50
	28.50
	118.67
	134.33
	74.33
	6.60
	8.09
	6.10
	28.33
	19.61
	3.83
	19.67
	24.40

	Rainbow Champion
	21.35
	29.13
	14.03
	8.55
	2.67
	10.67
	17.48
	121.83
	142.17
	79.00
	5.11
	5.07
	2.55
	28.00
	15.67
	4.17
	21.33
	23.77

	Mistique
	18.58
	27.01
	12.11
	7.07
	2.50
	7.67
	16.71
	122.17
	142.00
	65.00
	4.32
	4.45
	1.96
	29.50
	14.15
	4.33
	17.67
	25.03

	Utah
	24.84
	33.25
	20.33
	15.11
	1.50
	9.00
	21.50
	124.33
	140.00
	74.67
	6.04
	5.94
	6.51
	29.00
	26.63
	4.67
	17.83
	23.77

	Serino
	22.65
	36.23
	12.65
	8.30
	2.67
	6.83
	19.53
	125.83
	142.00
	81.67
	5.80
	4.87
	2.77
	27.67
	19.55
	5.33
	20.67
	23.37

	Sierra
	19.88
	36.96
	17.42
	12.47
	1.67
	10.50
	30.74
	119.83
	136.33
	75.00
	6.60
	7.44
	3.62
	30.00
	32.95
	4.17
	15.17
	23.07

	Orange Champion
	22.48
	30.79
	14.52
	7.16
	2.67
	8.67
	18.68
	121.33
	137.50
	85.33
	5.07
	6.33
	2.88
	30.33
	21.57
	4.67
	18.33
	22.93

	Missouri
	34.40
	38.37
	15.04
	11.20
	1.00
	9.17
	30.97
	128.33
	141.33
	75.67
	7.63
	7.73
	4.41
	30.83
	26.01
	4.33
	17.00
	23.03

	Elido
	35.02
	34.80
	12.06
	6.79
	2.83
	7.83
	18.43
	124.33
	141.67
	76.33
	6.86
	6.46
	3.32
	32.17
	29.40
	4.83
	21.33
	24.20

	Vanilla
	24.71
	29.58
	12.75
	9.15
	3.33
	7.67
	21.25
	124.00
	145.83
	74.33
	6.45
	5.19
	2.80
	30.67
	21.55
	4.67
	12.00
	22.63

	Livium
	25.37
	38.12
	13.55
	9.45
	2.33
	10.00
	20.88
	124.67
	145.00
	83.33
	7.72
	6.93
	4.23
	32.17
	16.65
	5.17
	21.33
	16.83

	Sempre
	39.33
	37.34
	18.97
	15.01
	4.00
	8.00
	35.09
	114.00
	132.50
	81.00
	8.55
	8.82
	6.93
	32.33
	27.80
	4.83
	19.50
	23.73

	SEm±
	1.176
	2.467
	1.684
	1.392
	0.400
	1.304
	1.327
	N/A
	7.974
	6.898
	0.986
	0.673
	0.403
	N/A
	1.058
	0.647
	1.488
	0.866

	C.D. (p=0.05)
	0.401
	0.840
	0.574
	0.474
	0.136
	0.442
	0.452
	2.850
	2.716
	2.349
	0.336
	0.229
	0.137
	1.457
	0.360
	0.220
	0.507
	0.295

	C.V. (%)
	2.594
	4.302
	6.591
	7.949
	9.588
	8.785
	3.357
	4.031
	3.358
	5.275
	9.095
	6.161
	5.936
	8.388
	2.758
	8.332
	4.749
	2.215


PH- Plant height (cm), PS - Plant spread (cm), LL - Leaf length (cm), LW - Leaf width (cm), S/P - Number of suckers/ plant, L/P - Number of leaves/ plant, PL - Petiole length (cm), FFBI - Days taken to first flower bud initiation, FF - Days taken to first flowering, FD- Flowering duration (days), SL- Spathe length (cm), SW - Spathe width (cm), SDL - Spadix length (cm), FL - Flower longevity (days), ISL - Inflorescence 
stalk length (cm) , F/P - Number of flowers per plant, VL - Vase life (days), WU - Water uptake (ml)
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