


Varietal assessment of Gerbera (Gerbera jamisonii L.) cultivars for morphological and floral attributes under polyhouse in mid hills of Sikkim 

Abstract: 
Gerbera (Gerbera jamisonii L) is one of the most ornamental flowers in the world, both as cut flower and potted plant. Evaluation of gerbera cultivars for growth and flower characters under polyhouse for commercial cultivation has good potential. Considering the importance of this cut flower, a study has been conducted to evaluated nine cultivars of gerbera viz, Basic, Terra- Kalima, Alcatraz, Tera-Snooki, Break Dance, Livia, Haimi, Kalya and Petali for various growth and flowering characters. The experiment was conducted at College of Horticulture, Central Agricultural University-Imphal, Bermiok, Sikkim during 2024-2025 under polyhouse condition. Among the cultivars studied, there were highly significant variation observed for growth, yield and flower characters.  The results revealed that cv. Basic had significantly highest plant height (41.30 cm) followed by Breakdance (40.6 cm) and Livia (40.5cm). The same cultivar also showed maximum flower size (12.00 cm), stalk girth (0.72 cm) and vase life (16.2 days). Whereas cultivar Alcatraz required minimum days (62) for bud initiation and for flower opening (15.8) days respectively.  Cultivar Kalya recorded longest stalk length (64 cm) compare to other cultivars. With respect to vegetative parameters like number of leaves per plant was recorded highest in cultivar Basic (21.5) followed by Kalya (21.2).  Highest number of suckers per plant was recorded in cultivar Basic (3.1) followed by Terra -Kalima (2.7). On the basis of overall performance, cultivars Basic, Kalya, Breakdance, Alcatraz were found superior with respect to growth and flowering characteristics under polyhouse in mid hills of Sikkim. 
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Introduction: 
Gerbera (Gerbera jamisonii L.), belonging to the family Asteraceae, is one of the most commercially important cut flowers in the global floriculture industry due to its diverse colour range, attractive inflorescence, and extended vase life (Pradhan et al., 2024; Rao et al., 2023). Over the past decade, the demand for gerbera has increased significantly in both domestic and international markets, positioning it among the top ten cut flowers traded globally (Sarkar & Devi, 2024). Variety in colour has made this flowering plant attractive for use in garden decorations, such as herbaceous borders, bedding, and pots and for cut flowers as it has a long vase life (Bose et al., 2003; Chauhan, 2005). It ranks fourth in the international cut flower market and a popular cut flower in Holland, Germany and USA (Choudhary and Prasad, 2000). It is difficult to get good quality cut flowers of gerbera under open field conditions. To meet the qualitative and quantitative standards, hybrid cultivars have to be grown under protected conditions. The crop is particularly responsive to controlled environmental conditions, where temperature, light intensity, humidity, and nutrient availability can be efficiently managed to enhance both vegetative and reproductive performance (Raveena et al., 2024; Singh & Patel, 2022). Previously, in a performance study of gerbera varieties, Kumari et al., 2010 grew gerbera under protected conditions and observed better growth, yield and quality characteristics under protected. Under protected conditions, gerbera grows faster and produces larger and greener leaves with high dry matter content. As a result, the yield of the flowers increases and more side shoots will be formed. 
Protected conditions provide favourable environment for the growth of the plants by protecting the crop from heavy winds, pests, diseases and other climatic conditions. The market requirement for cut flowers is very specific and it can be met consistently, only when the crop is grown under protected conditions. Protected cultivation, especially in polyhouses, has emerged as a reliable method to improve gerbera productivity by minimizing environmental fluctuations that often constrain growth under open-field conditions. Polyhouse structures enable year-round production, uniform flower quality, and higher yield, making them indispensable for commercial gerbera growers (Kumar & Shrestha, 2024; Das et al., 2023). However, gerbera cultivars differ markedly in their morphological and floral characteristics due to inherent genetic variability, and their performance is strongly influenced by regional agro-climatic conditions (Sharma & Rai, 2024). Thus, the selection of appropriate cultivars is considered a primary determinant of economic success in gerbera cultivation.
In India, polyhouse cultivation has witnessed rapid expansion, especially in hilly regions such as Sikkim, where frequent climatic fluctuations, excessive rainfall, and temperature variability pose major constraints to open-field flower production. Protected cultivation provides a stable and controlled microenvironment that minimizes abiotic stress and promotes uniform growth, enhanced flower quality, and extended production periods (Pratap et al., 2020; Goswami et al., 2017). The regulated conditions inside polyhouses, particularly moderated temperature, optimized light transmission, and maintained relative humidity significantly improve vegetative vigour, floral development, and yield performance of high-value crops like Gerbera (Kumar & Shrestha, 2024; Sarkar & Devi, 2024).
However, the performance of Gerbera under protected conditions is strongly cultivar-dependent. Variations in genetic makeup leads to differential responses to altitude, temperature regimes, photoperiod, and solar radiation intensity, all of which influence plant morphology and floral behaviour (Sharma et al., 2014; Lama et al., 2024). Studies have shown that cultivar adaptability is crucial for achieving desirable traits such as higher stalk strength, larger flower diameter, improved vase life, and increased productivity (Tamang & Lepcha, 2023; Raveena et al., 2024). Given these genotype, environment interactions, selecting suitable cultivars for specific agro-climatic regions is essential for maximizing yield and ensuring commercial success in protected cultivation systems ( Singh & Patel, 2022).
The mid-hill regions of Sikkim, characterized by mild temperatures, high relative humidity, and diffused sunshine, offer highly conducive ecological conditions for the cultivation of several high-value floricultural crops, including gerbera. These environmental features create a favourable microclimate that supports vigorous vegetative growth and enhanced floral development. However, the eastern Himalayan environment is distinct from that of the subtropical plains or other conventional gerbera-growing regions, resulting in differential cultivar responses in terms of growth dynamics, flower quality, and overall productivity (Lama et al., 2024; Tamang & Lepcha, 2023). Such variability highlights the importance of localized research to determine which cultivars are best suited to the unique agro-climatic conditions of Sikkim. Therefore, region-specific evaluation becomes essential to identify genotypes that exhibit strong adaptability, robust vegetative vigour, superior floral characteristics, and high yield potential under mid-hill protected conditions. These insights are crucial for guiding growers, optimizing production practices, and enhancing the commercial viability of gerbera cultivation in the Himalayan region.
Protected cultivation, particularly polyhouse-based production, has emerged as a highly effective strategy in the Himalayan region for ensuring consistent flower quality, enhanced productivity, and year-round availability of high-value ornamental crops. The controlled environment within polyhouses characterized by regulated temperature, humidity, and light intensity helps overcome the limitations posed by fluctuating mountain climates. However, the overall success and profitability of such protected systems depend largely on the choice of cultivars that can adapt well to the modified microclimatic conditions. Different cultivars of Gerbera exhibit considerable variation in growth behaviour, floral attributes, and yield potential; therefore, a systematic evaluation is essential to identify genotypes that demonstrate superior vegetative vigour, desirable flower quality, and stable productivity under these conditions. Such assessments not only guide growers in selecting the most suitable cultivars but also contribute to optimizing protected floriculture practices in the Himalayan agro-ecosystem. The present study was therefore undertaken to evaluate the performance of nine commercially important Gerbera cultivars under polyhouse conditions in the mid-hill region of Sikkim. The primary objective was to determine their growth behaviour, floral quality, and yield potential, and ultimately recommend the most suitable cultivars for commercial floriculture enterprises in this region.
Materials and methods: 
The experiment was carried out at the College of Horticulture, Central Agricultural University–Imphal, Bermiok, Sikkim, during 2024–2025 under controlled polyhouse conditions. The primary objective was to evaluate the performance of different Gerbera cultivars in a force-ventilated polyhouse. The study was laid out in a Randomized Block Design (RBD) with three replications to minimize experimental variability and ensure statistical reliability.
Nine commercial gerbera cultivars were selected for evaluation, namely: Basic (T₁), Terra-Kalima (T₂), Alcatraz (T₃), Tera-Snooki (T₄), Break Dance (T₅), Livia (T₆), Haimi (T₇), Kalya (T₈), and Petali (T₉). Healthy and uniform planting materials were transplanted into raised beds of 45 cm height and 65 cm width. Each bed accommodated two rows of plants, maintaining a spacing of 35 cm × 30 cm (row × plant) to ensure adequate aeration and canopy development.
Crop management practices, including irrigation, fertilization, weeding, and plant protection measures, were carried out according to the standard package of practices recommended for gerbera cultivation under protected structures. The polyhouse microclimate, particularly ventilation, humidity, and temperature were regulated as per crop requirements through need-based operation of ventilation systems.
Data were recorded on key growth parameters (such as plant height, number of leaves, and sucker production), floral quality traits (including stalk length, flower diameter, and basal girth), and yield attributes. All collected data were subjected to statistical analysis using standard analysis of variance (ANOVA) procedures to determine the significance of treatment effects.

Results and discussion: 
Growth parameters: 
The plant height was increased steadily up to 90 DAP which showed that the maximum plant height (41.30 cm) was found with Basic and the cultivar being statistically at par with Breakdance (40.6 cm) registered significantly taller plants than other cultivars (Table 1). However, the minimum plant height was recorded with the cultivar Terra- Kalima (33 cm) during all the growth stages. The plant height being genetically factored, it is expected to vary among the cultivars. Earlier researchers also noted similar observations (Singh et al., 2017a; Soni and Godara, 2017, Maitra et al., 2020). Gerbera cultivars showed significant variation for number of leaves per plant and the cultivar Basic recorded the highest number of leaves (21.5) during 90 DAP which was significantly higher than all other the cultivars, but it was statistically at par with Kalya (21.2) and, whereas the least number of leaves per plant (19) was recorded in the cultivar Terra -Kalima. The number of leaves of any cultivar greatly depends on morphological and genetic make-up and such variation in number of leaves was noted by earlier experiments (Sil et al., 2017; Singh et al., 2017b). Cultivar Basic (3.1) recorded the maximum number of suckers per plant which is at par with both Terra -Kalima (2.7) and Petali (2.7) and cultivar Livia produced minimum (3) numbers of suckers per plant. Sucker production is an important trait for commercial nurseries and protected floriculture units, as cultivars with higher sucker yield ensure easier multiplication and faster turnover. Variation in sucker formation among genotypes corresponds well with previous observations where cultivars exhibited distinct patterns of vegetative proliferation under similar growing environments (Raveena et al., 2024).






Table .1: Growth parameters of Gerbera cultivars under polyhouse 
	Treatment 
	Plant height (cm)
	No. of leaves / plant 
	No, of suckers/
Plant

	
	30 DAP
	60 DAP
	90 DAP
	30 DAP
	60 DAP
	90 DAP
	

	T1- Basic
	30.2
	33.7
	41.3
	10.5
	16.3
	21.5
	3.1

	T2- Terra-Kalima 
	27
	32.5
	33
	9.5
	14.5
	19
	2.7

	T3- Alcatraz 
	29.3
	33
	39.3
	10.2
	15.4
	21
	2.1

	T4- Tera-Snooki
	28.3
	32.4
	38.5
	8.3
	13.4
	17.6
	2.3

	T5- Break Dance 
	30
	33.5
	40.6
	9.9
	15.7
	20.5
	2.5

	T6- Livia
	30
	32.7
	40.5
	9.8
	15.3
	18.9
	3

	T7- Haimi 
	29.6
	33
	40.4
	9
	15
	20.8
	2.8

	T8- Kalya
	28.4
	32.5
	37.8
	10.1
	15.7
	21.2
	2.6

	T9- Petali
	28.6
	33.7
	40.6
	10
	15.3
	20.9
	2.7

	S.Ed.
	0.60
	0.20
	0.70
	0.30
	0.60
	0.30
	0.10

	CD (5%)
	0.29
	0.09
	0.36
	0.17
	0.34
	0.16
	0.05



Floral parameters: 
The present study revealed significant variation in floral quality parameters among the gerbera cultivars evaluated, indicating strong genotypic influence on flower morphology and development (Table. 2). Stalk length, an essential quality trait for cut flower acceptance, varied widely, with Kalya (64 cm) producing the longest stalks followed by Basic (56 cm) and Terra-Snooki (48 cm) the shortest. Similar cultivar-dependent differences in peduncle length have been reported earlier, emphasizing that genetic factors play a dominant role in determining stem elongation and mechanical strength (Ahlawat et al., 2012; Sarmah et al., 2014). Longer stalks are often associated with greater carbohydrate reserves, which contribute to improved postharvest longevity and overall market value of gerbera flowers (Goswami et al., 2017).
Basal stalk girth also differed significantly among the cultivars, with Basic (0.72 cm) recorded the highest girth, which was significantly higher than other cultivars, however, least girth of the stalk was noted with the cultivars Terra -Snooki (0.50 cm). A thicker peduncle is generally correlated with enhanced water conductance and better mechanical support, which together contribute to the ability of the flower to withstand handling and transport stress (Khalaj et al., 2014). The observed variability is in accordance with previous findings that highlighted the strong influence of cultivar genetics on vascular development and structural strength in gerbera (Chaudhary et al., 2015).
Flower diameter is another critical quality parameter determining the aesthetic appeal and consumer preference for gerbera. The larger flower size observed in Basic (12 cm) and Kalya (11.5 cm) aligns with earlier reports noting that cultivars with genetically superior floral architecture usually produce larger capitula under similar environmental conditions (Kumar & Kumar, 2020). Conversely, the smaller flower diameter of Terra-Snooki (8.8 cm) may reflect inherent genotypic limitations in ray floret expansion.
Phenological traits, including days to bud initiation and days to flowering, also varied significantly among cultivars. The cultivar Alcatraz exhibited the earliest (62 days) flowering response, indicating its suitability for production systems requiring shorter crop cycles. Early flowering in gerbera has previously been attributed to higher intrinsic growth rates and more efficient assimilate partitioning toward reproductive structures (Singh et al., 2019). Such cultivars are advantageous for growers targeting rapid turnover and continuous market supply.
Overall, the observed differences across all traits underscore the substantial genetic diversity among gerbera cultivars. This variability is valuable for both commercial selection and breeding programs aimed at improving cut flower quality, productivity, and market competitiveness. The present findings are consistent with earlier studies highlighting the importance of cultivar choice in determining the economic success of gerbera cultivation under protected conditions (Deshmukh et al, 2019).
Table. 2: Floral parameters of gerbera cultivars under polyhouse 
	Treatment 
	Bud initiation 
	Days for flower opening
	Stalk length (cm)
	Stalk girth (cm)
	Flower size (cm)
	Vase life (days)

	T1- Basic
	67
	17.6
	56
	0.72
	12
	16.2

	T2- Terra-Kalima 
	70
	16.3
	50
	0.57
	9.8
	15.4

	T3- Alcatraz 
	62
	15.8
	47
	0.64
	10
	13.2

	T4- Tera-Snooki
	72
	20.5
	48
	0.50
	8.8
	14.5

	T5- Break Dance 
	69
	19.2
	58
	0.54
	9.0
	15.7

	T6- Livia
	68
	18.8
	52
	0.68
	10.2
	13.6

	T7- Haimi 
	78
	20.27
	50
	0.63
	10.0
	14.5

	T8- Kalya
	74
	17.27
	64
	0.82
	11.5
	17.4

	T9- Petali
	69
	18.5
	51
	0.60
	9.5
	15.8

	S.Ed.
	4.25
	0.23
	6.00
	0.04
	1.30
	1.20

	CD (5%)
	2.15
	0.12
	3.25
	0.02
	0.67
	0.64



Conclusion: 
The results of the experiment clearly highlight that the cultivar ‘Basic’ outperformed all other cultivars in terms of overall productivity and flower quality. Its superior stalk length, greater flower diameter, and robust floral structure indicate a strong genetic potential for high-yield and premium-quality flower production. The cultivars ‘Breakdance’, ‘Kalya’, and ‘Terra-Kalima’ also demonstrated promising performance, closely following ‘Basic’, which suggests that these cultivars possess favourable morphological and physiological traits suitable for commercial cultivation.
The consistent performance of these cultivars under the controlled polyhouse conditions of the mid-hill region of Sikkim reflects their good adaptability to the local environment. Factors such as moderate temperature, diffused light intensity, and stable humidity inside the polyhouse likely contributed to promoting vigorous vegetative growth, efficient nutrient utilization, and better floral development. These environmental advantages, combined with inherent varietal characteristics, resulted in enhanced stalk strength, attractive floral form, and desirable flower size. Based on the collective observations, it can be concluded that ‘Basic’, followed by ‘Breakdance’, ‘Kalya’, and ‘Terra-Kalima’, are highly suitable for commercial cultivation in polyhouse conditions in the mid-hills of Sikkim. Their performance indicates a reliable potential for consistent flower production, higher marketability, and improved economic returns for growers in this region. Therefore, these cultivars may be confidently recommended to farmers seeking to optimize gerbera production under protected cultivation systems in similar agro-climatic zones.
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