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Assessment of vegetative, yield and economic performance of Crossandra (Crossandra infundibuliformis) genotypes under Konkan agroclimatic conditions.


ABSTRACT 
The present investigation entitled “Assessment of vegetative, yield and economic performance of Crossandra (Crossandra infundibuliformis) genotypes under Konkan agroclimatic conditions” was carried out during 2022–2024 at the Hi-Tech Nursery, College of Horticulture, Dapoli, with the objective of identifying suitable genotypes for commercial cultivation in the Konkan region. The experiment was conducted in a Randomized Block Design (RBD) with 15 genotypes, including local types and standard checks (Arka Kanaka, Arka Chenna, Arka Shreeya, and Arka Ambara), replicated twice. The results revealed significant variability among genotypes for vegetative growth, yield, and economic parameters. Maximum plant height was recorded in G8 (Jalgaon type 2) (84.29 cm), while G2 (Gavhe type 2) remained shortest (40.19 cm). The highest number of branches was observed in Arka Kanaka (24.77), whereas G14 (Ladghar type 2) recorded the least (14.67). Leaf area was maximum in G12 (Jalgaon type 3) (34.87 cm²) and minimum in Arka Kanaka (30.22 cm²). Plant spread was widest in G10 (Ladghar type 1) (57.42 cm, east–west) and G6 (Arka Chenna) (59.58 cm, north–south), while G2 exhibited the lowest values in both directions. Arka Kanaka (G4) outperformed other genotypes in floral traits, recording the highest florets per spike (71.55), weight of 100 flowers (8.57 g), longest flowering duration (46.04 days), and maximum flower yield (7.93 t/ha). It also registered the highest gross returns (₹16.65 lakh/ha), net returns (₹11.25 lakh/ha), and benefit–cost ratio (3.08). The findings clearly establish the superiority of Arka Kanaka, making it the most suitable genotype for Crossandra cultivation under Konkan agroclimatic conditions. In addition, G10 (Ladghar type 1), Arka Ambara (G11), and G2 (Gavhe type 1) exhibited promising performance and may be recommended for further evaluation and potential commercial adoption.
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1. INTRODUCTION
Flowers are integral to human culture, valued for their beauty and significance in social and religious occasions. Crossandra (Crossandra infundibuliformis L.), popularly known as the firecracker plant’, is one such important ornamental crop. The name Crossandra is derived from the Greek words krossos (fringe) and aner (man), referring to its fringed anthers. Native to the Arabian Peninsula, tropical Africa, Madagascar, India, and Sri Lanka, the crop is commercially cultivated in India, tropical Africa, and Madagascar. It has also received the Royal Horticultural Society’s Award of Garden Merit for its ornamental value. Crossandra is an evergreen shrub belonging to the family Acanthaceae (2n = 40). In 2023–24, floriculture in India covered 285 thousand hectares, producing 22.28 million tonnes of loose flowers and 0.95 million tonnes of cut flowers (NHB, 2023–24). The crop is mainly cultivated in South India, particularly in Karnataka, Tamil Nadu, and Andhra Pradesh. Though lacking fragrance compared to jasmine or rose, Crossandra is prized for its bright colours, long shelf life, and use in garlands, gajaras, venis, and temple offerings. Its hardy nature also makes it suitable for landscaping and pot culture. The crop exhibits five colour forms: orange, yellow, red, deep orange, and bluish. Among these, the orange type dominates cultivation, though it is highly susceptible to wilt, root-knot, and lesion nematodes (Vadivelu and Muthukrishnan, 1980). Other forms such as yellow, deep orange, and Sebacules red are grown on a limited scale (Velusamy et al., 1974). The deep orange-red triploid resembles the cultivar ‘Mona Wallhead,’ cultivated in Denmark (Ottosen and Christensen, 1986). In India, several improved genotypes are available, including IIHR varieties Arka Ambara, Arka Kanaka, Arka Shreeya, and Arka Shravya. Despite its economic importance, research and systematic crop improvement in crossandra remain limited. Genotype performance is strongly influenced by agro-climatic conditions, leading to regional variation in growth and yield. Hence, evaluation of available genotypes is essential for identifying region-specific, high-yielding cultivars and for developing new varieties with novel colours, extended vase life, and resistance to major biotic stresses.
2. MATERIAL AND METHODS
The present investigation, entitled “Assessment of vegetative, yield and economic performance of Crossandra (Crossandra infundibuliformis) genotypes under Konkan agroclimatic conditions”, was conducted at the Hi-Tech Nursery, College of Horticulture, Dapoli, Dist. Ratnagiri, during the Kharif seasons of 2022–23 and 2023–24. Fifteen genotypes were evaluated in a randomized block design (RBD) with two replications. Propagules of four released varieties, namely Arka Kanaka (G4), Arka Chenna (G6), Arka Shreeya (G9) and Arka Ambara (G11), were procured from IIHR, Bengaluru, while the remaining eleven local genotypes were collected from different locations in Dapoli tehsil. These included G1 (Gavhe type 1), G2 (Gavhe type 2), G3 (Gavhe type 3), G5 (Gavhe type 4), G7 (Jalgaon type 1), G8 (Jalgaon type 2), G10 (Ladghar type 1), G12 (Jalgaon type 3), G13 (Jalgaon type 4), G14 (Ladghar type 2) and G15 (Ladghar type 3). Each experimental plot measured 2.7 m × 1.8 m, and thirty days old healthy seedlings raised in polybags were transplanted at a spacing of 45 cm × 45 cm. Observations on vegetative growth parameters were recorded up to 12 months after transplanting from five randomly selected plants per treatment. Similarly, data on yield and economic performance were recorded from five plants per treatment. The pooled data over the two years were subjected to statistical analysis using standard procedures to evaluate the comparative performance of the genotypes under the agro-climatic conditions of the Konkan region.
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      Image 1 : General view of experimental plot                        

3. RESULTS AND DISSCUSSION
3.1 VEGETATIVE PARAMETERS
A) Plant height (cm)
From the pooled analysis of data presented in Table 1 and Figure 1, significant variation was observed among the genotypes with respect to plant height at different growth stages. At 3 months after planting (MAP), the maximum plant height (16.73 cm) was recorded in genotype G15 (Ladghar type 3), which was statistically at par with G13 (Jalgoan type 4) (15.77 cm), G11 (Arka Ambara) (15.79 cm), and G10 (Ladghar type 1) (14.86 cm). The minimum plant height at this stage was observed in genotype G2 (Gavhe type 2) (11.05 cm). At 6 MAP, genotype G8 (Jalgoan type 2) attained the maximum height (39.92 cm), whereas the minimum height (18.65 cm) was again recorded in G2 (Gavhe type 2). Similarly, at 9 MAP, G8 (Jalgoan type 2) continued to exhibit the highest plant height (79.98 cm), while G2 (Gavhe type 2) registered the lowest (23.20 cm). A consistent trend was observed up to 12 MAP, wherein G8 (Jalgoan type 2) maintained its superiority with the maximum plant height (84.29 cm), while G2 (Gavhe type 2) remained the shortest plant height i.e. (40.19 cm). A significant variation in plant height was recorded across all growth stages, which can be primarily attributed to inherent differences in the genetic makeup and genotypic characteristics of the evaluated plants. Comparable results on variability in plant height among different crossandra genotypes have been reported by Ramchandrudu and Thangam (2010), and Priyanka et al. (2017) from studies conducted under diverse environmental conditions. These findings were further corroborated by subsequent investigations of Gowsika et al. (2019), Prasanth et al. (2020), Hosagoudar et al. (2022), Sree et al. (2023), and Kavitha et al. (2025), who consistently observed substantial genotypic variation in plant height among crossandra accessions.

 Table 1. Performance of crossandra genotypes with respect to plant height (cm).
	   
Genotypes
	Plant height (cm)

	
	3 MAP
	6MAP
	9MAP
	12MAP

	G1 (Gavhe type 1)
	15.80
	29.41
	42.08
	63.30

	G2 (Gavhe type 2)
	11.05
	18.65
	23.20
	40.19

	G3 (Gavhe type 3)
	16.20
	31.88
	53.96
	73.04

	G4 (Arka Kanaka)
	14.17
	28.91
	45.86
	74.95

	G5 (Gavhe type 4)
	15.92
	32.12
	58.02
	73.82

	G6 (Arka Chenna)
	14.55
	30.11
	55.79
	78.48

	G7 (Jalgoan type 1)
	13.22
	29.76
	55.44
	82.42

	G8 (Jalgoan type 2)
	15.89
	39.92
	79.98
	84.29

	G9 (Arka Shreeya)
	16.66
	34.67
	59.22
	64.42

	G10 (Ladghar type 1)
	14.86
	23.86
	32.50
	53.09

	G11 (Arka Ambara)
	15.79
	30.70
	61.03
	64.98

	G12 (Jalgoan type 3)
	14.19
	23.73
	36.47
	41.30

	G13 (Jalgoan type 4)
	15.77
	33.15
	58.47
	81.92

	G14 (Ladghar type 2)
	14.42
	28.19
	41.36
	77.71

	G15 (Ladghar type 3)
	16.73
	37.68
	64.98
	69.80

	S.Em±
	0.65
	0.36
	0.50
	0.65

	CD @ 5%
	1.98
	1.10
	51.22
	1.98



MAP :- Months after planting
       




   
Fig. 1 Plant height (cm) of crossandra genotypes.
B) Number of branches
The periodical observations on the number of branches are presented in Table 2 and illustrated in Figure 2. Pooled data analysis at 3 MAP indicated that genotype G10 (Ladghar type 1) produced the maximum number of branches per plant (7.45), which was statistically at par with G4 (Arka Kanaka) (6.37), G5 (Gavhe type 4) (6.27), and G14 (Ladghar type 2) (5.85). The minimum number of branches (3.52) was recorded in genotype G12 (Jalgoan type 3). At 6 MAP, the maximum number of branches was again observed in genotype G10 (11.59), which was at par with G13 (Jalgoan type 4) (10.22), Arka Shreeya (9.68), G14 (Ladghar type 2) (9.65), and G15 (Ladghar type 3) (9.50), whereas the lowest number of branches was noted in G2 (Gavhe type 2) (7.35). At 9 MAP, pooled data revealed that Arka Kanaka recorded the highest number of branches per plant (17.91), which was statistically comparable with G10 (Ladghar type 1) (17.02) and G12 (Jalgoan type 3) (15.30). In contrast, the lowest number of branches was observed in G2 (Gavhe type 3) (11.65). At 12 MAP, G4 (Arka Kanaka) maintained its superiority with the maximum number of branches per plant (24.77), followed by G10 (Ladghar type 1) (24.30), G8 (Jalgoan type 2) (22.73), and Arka Ambara (21.87). The minimum branch count was recorded in G14 (Ladghar type 2) (14.67). The number of branches in flowering shrubs is a key trait influencing plant growth, canopy development, and yield potential. The observed variation in branch number may be attributed to differences in genetic constitution and growth rate, further influenced by environmental factors. Kavitha et al. (2025) also reported a positive and significant correlation between the number of primary branches, spikes per plant, and overall yield in crossandra. Consistent findings were observed by Sree et al. (2023) and Kavitha et al. (2025), who also documented such variability across different crossandra genotypes.   








Table 2 Performance of crossandra genotypes with respect to number of branches.     
	
Genotypes
	Number of branches

	
	3 MAP
	6MAP
	9MAP
	12MAP

	G1 (Gavhe type 1)
	4.82
	7.40
	12.17
	16.91

	G2 (Gavhe type 2)
	4.77
	7.35
	11.65
	16.23

	G3 (Gavhe type 3)
	4.42
	8.60
	12.45
	16.90

	G4 (Arka Kanaka)
	6.37
	10.95
	17.91
	24.77

	G5 (Gavhe type 4)
	6.27
	10.30
	13.95
	17.80

	G6 (Arka Chenna)
	4.95
	8.58
	13.30
	19.15

	G7 (Jalgoan type 1)
	4.00
	7.55
	11.97
	15.93

	G8 (Jalgoan type 2)
	5.30
	10.85
	13.15
	22.73

	G9 (Arka Shreeya)
	5.32
	9.68
	14.30
	21.99

	G10 (Ladghar type 1)
	7.45
	11.59
	17.02
	24.30

	G11 (Arka Ambara)
	4.05
	9.25
	13.97
	21.87

	G12 (Jalgoan type 3)
	3.52
	11.37
	15.30
	21.25

	G13 (Jalgoan type 4)
	3.72
	10.22
	14.82
	21.37

	G14 (Ladghar type 2)
	5.85
	9.65
	13.37
	14.67

	G15 (Ladghar type 3)
	4.77
	9.50
	12.15
	17.54

	S.Em±
	0.54
	0.70
	0.88
	1.37

	[bookmark: _GoBack]CD @ 5%
	1.66
	2.13
	2.67
	4.16


MAP :- Months after planting
        
 Fig. 2. Performance of crossandra genotypes with respect to number of branches
C) Leaf Area (cm2)
The information regarding the leaf area (cm2) in different crossandra genotypes during different growth phases has been recorded and presented in Table 3 and illustrated in fig.3. The pooled data analysis  confirmed that genotype Arka Ambara had the maximum leaf area at 3 MAP (11.60 cm²), whereas genotype G4 (Arka Kanaka) recorded the minimum (5.62 cm²). The pooled data analysis indicated that genotype G15 (Ladghar type 3) exhibited the highest leaf area (18.97 cm²), which was statistically at par with genotypes G11 (Arka Ambara) (18.90 cm²) and G12 (Jalgoan type 3) (18.25 cm²). The lowest leaf area (13.10 cm²) was recorded in genotype G1 (Gavhe type 1) at 6 MAP. At 9 MAP, the pooled data confirmed that genotype G14 (Ladghar type 2) had the highest leaf area (25.47 cm²), which was statistically at par with genotype G11 (Arka Ambara) (25.42 cm²). The lowest leaf area was recorded in genotype G4 (Arka Kanaka) (20.55 cm²). At 12 MAP, the pooled data analysis further indicated that genotype G12 (Jalgoan type 3) had the highest leaf area (34.87 cm²), while genotype G4 (Arka Kanaka) recorded the minimum (30.22 cm²). In plants, leaf area plays a vital role in photosynthesis, the process by which plants convert light energy into chemical energy. In crossandra genotypes evaluation trial, leaf area variation among different genotypes can be influenced by various factors, including genetic differences, environmental conditions such as light intensity, soil fertility, and water availability. Furthermore, cultural practices, such as pruning or training methods applied during the trial, can also have a significant impact on leaf area. The present research results were found to be corroborating reports of Priyanka et al. (2017) in crossandra were Arka shravya had maximum leaf area i.e. (1023.03 cm2 ) which was at par with Arka Kanaka (1010.33 cm2), Tejaswi et al. (2019) and Sree et al. (2023) in crossandra. 
Table 3. Performance of crossandra genotypes with respect to leaf area (cm2)
	
Genotypes
	Leaf area (cm2)

	
	3 MAP
	6 MAP
	9 MAP
	12 MAP

	G1 (Gavhe type 1)
	7.15
	13.10
	20.65
	30.15

	G2 (Gavhe type 2)
	9.55
	15.97
	22.67
	32.65

	G3 (Gavhe type 3)
	6.57
	13.17
	21.60
	31.77

	G4 (Arka Kanaka)
	5.62
	14.47
	20.55
	30.22

	G5 (Gavhe type 4)
	9.20
	16.77
	24.07
	31.52

	G6 (Arka Chenna)
	9.42
	15.45
	22.42
	30.50

	G7 (Jalgoan type 1)
	6.70
	17.12
	24.85
	32.85

	G8 (Jalgoan type 2)
	7.62
	16.52
	23.42
	30.30

	G9 (Arka Shreeya)
	10.65
	15.42
	22.45
	31.02

	G10 (Ladghar type 1)
	9.82
	16.72
	23.20
	31.15

	G11 (Arka Ambara)
	11.60
	18.90
	25.42
	33.70

	G12 (Jalgoan type 3)
	10.22
	18.25
	24.47
	34.87

	G13 (Jalgoan type 4)
	8.55
	16.00
	22.72
	30.42

	G14 (Ladghar type 2)
	8.20
	17.67
	25.47
	31.45

	G15 (Ladghar type 3)
	8.75
	18.97
	21.87
	33.25

	S.Em±
	0.18
	0.33
	0.13
	0.34

	CD @ 5%
	0.56
	1.00
	0.42
	1.04


 MAP :- Months after planting
       
 Fig. 3. Performance of crossandra genotypes with respect to leaf area (cm2)
D) Plant spread (E-W) (N-S) (cm).
The variation in plant spread (cm) among crossandra genotypes in both east–west (E–W) and north–south (N–S) directions is presented in Table 4 and 5 and Fig. 4 and 5. At 3 MAP (pooled data), the maximum E–W spread was recorded in genotype G10 (Ladghar type 1) (26.35 cm) and the minimum in G1 (Gavhe type 1) (15.35 cm). In the N–S direction, G6 (Arka Chenna) showed the highest spread (30.93 cm), while G2 (Gavhe type 2) recorded the least (16.10 cm). Similar trends continued at 6, 9, and 12 MAP, where G10 consistently registered the highest E–W spread (36.37, 45.71, and 57.42 cm, respectively), and G1 the lowest (25.80, 34.81, and 43.23 cm). In contrast, G6 maintained the maximum N–S spread (38.90, 47.98, and 59.58 cm), whereas G2 recorded the minimum (24.69, 30.95, and 38.87 cm). These differences in plant spread among genotypes may be attributed to genetic makeup as well as micro-environmental factors such as temperature, humidity, and shading. Similar genotype specific variations in spread have also been reported by Priyanka et al. (2017), Tejaswi et al. (2019), Sree et al. (2023), and Kavitha et al. (2025).
Table 4. Performance of crossandra genotypes with respect to plant spread (cm) (E-W) 
	
Genotypes
	Plant spread (cm) (E-W)

	
	3 MAP
	6 MAP
	9 MAP
	12 MAP

	G1 (Gavhe type 1)
	15.35
	32.25
	34.81
	43.23

	G2 (Gavhe type 2)
	17.95
	25.80
	36.88
	46.88

	G3 (Gavhe type 3)
	21.00
	27.70
	42.50
	44.86

	G4 (Arka Kanaka)
	20.45
	28.09
	37.28
	48.83

	G5 (Gavhe type 4)
	16.11
	33.09
	41.21
	51.78

	G6 (Arka Chenna)
	21.19
	30.25
	38.07
	48.63

	G7 (Jalgoan type 1)
	21.45
	27.82
	37.52
	45.94

	G8 (Jalgoan type 2)
	19.42
	25.83
	35.03
	49.28

	G9 (Arka Shreeya)
	18.30
	32.82
	39.72
	52.69

	G10 (Ladghar type 1)
	26.35
	36.37
	45.71
	57.42

	G11 (Arka Ambara)
	19.44
	30.30
	38.42
	49.63

	G12 (Jalgoan type 3)
	19.32
	30.88
	37.34
	45.68

	G13 (Jalgoan type 4)
	19.52
	27.33
	39.55
	44.91

	G14 (Ladghar type 2)
	16.16
	26.55
	36.04
	48.29

	G15 (Ladghar type 3)
	17.40
	30.72
	40.03
	53.33

	S.Em±
	0.62
	0.88
	0.52
	0.38

	CD @ 5%
	1.89
	2.62
	1.59
	1.17


  MAP :- Months after planting 
        
Fig. 4 Performance of crossandra genotypes with respect to plant spread (cm) (E-W) 





Table 5. Performance of crossandra genotypes with respect to plant spread (cm) (N-S) 
	
Genotypes
	Plant spread (cm) (N-S)

	
	3 MAP
	6 MAP
	9 MAP
	12 MAP

	G1 (Gavhe type 1)
	26.50
	34.07
	40.00
	51.56

	G2 (Gavhe type 2)
	16.10
	24.69
	30.95
	38.87

	G3 (Gavhe type 3)
	24.03
	34.87
	39.40
	50.77

	G4 (Arka Kanaka)
	20.62
	31.53
	37.62
	46.85

	G5 (Gavhe type 4)
	28.13
	33.67
	40.20
	49.38

	G6 (Arka Chenna)
	30.93
	38.90
	47.98
	59.58

	G7 (Jalgoan type 1)
	21.38
	31.49
	36.61
	48.41

	G8 (Jalgoan type 2)
	17.62
	27.69
	33.30
	44.44

	G9 (Arka Shreeya)
	17.06
	30.43
	37.61
	48.60

	G10 (Ladghar type 1)
	23.27
	34.77
	39.99
	52.39

	G11 (Arka Ambara)
	18.81
	29.75
	36.93
	45.64

	G12 (Jalgoan type 3)
	21.87
	32.46
	35.95
	48.15

	G13 (Jalgoan type 4)
	23.65
	33.77
	39.82
	45.48

	G14 (Ladghar type 2)
	19.89
	33.16
	35.98
	47.37

	G15 (Ladghar type 3)
	22.89
	32.81
	36.85
	46.48

	S.Em±
	0.25
	0.37
	0.52
	0.68

	CD @ 5%
	0.78
	1.12
	1.60
	2.07


 MAP :- Months after planting
         
 Fig. 5 Performance of crossandra genotypes with respect to plant spread (cm) (N-S) 
3.2 YIELD PARAMETERS 
E) Number of florets per spikes
The number of florets per spikes was significantly influenced by different genotypes, which was presented in Table 6 and depicted fig. 6. The pooled data across both years revealed that genotype G4 (Arka Kanaka) consistently produced the highest number of florets per spike (71.55), followed by genotype G10 (Ladghar type 1) with 45.52, and G11 (Arka Ambara) with 44.42. On the other hand, the lowest pooled mean was recorded in genotype G8 (Jalgoan type 2), with 18.78 florets per spike. The findings of the present investigation clearly indicated that the number of florets per spike varied significantly among the evaluated crossandra genotypes. This genotypic variability can be primarily attributed to differences in genetic constitution, which inherently governs the floral developmental potential of the plant (Bhosale et al. 2018). Similar observations have been reported by Bhosale et al. (2018), while Sree et al. (2023) also documented significant genotypic variation in the number of florets per spike across diverse geographical locations during their evaluation of crossandra genotypes.      
F) Average weight of 100 flowers (g)
The data on the average weight of 100 flowers (g) are presented in Table 6 and depicted in Fig. 6. Pooled analysis across both years indicated that the maximum average flower weight was recorded in genotype G4 (Arka Kanaka) (8.57 g), followed by G11 (Arka Ambara) (7.80 g), G6 (Arka Chenna) (7.61 g), and G9 (Arka Shreeya) (6.71 g). The minimum was observed in G8 (Jalgoan type 2) (2.23 g). The observed variability may be attributed to genotypic differences influencing floral attributes such as floret length, floret width, and number of florets per spike, which collectively determine biomass accumulation per flower. These results corroborate earlier findings reported by Ramachandrudu and Thangam (2010), Priyanka et al. (2017), Prasanth et al. (2020), Das et al. (2022), and Hosagoudar et al. (2022) in crossandra.
G) Duration of flowering (days)
The data on flowering duration was presented in Table 6 and Fig 6. Pooled results across both years revealed that genotype G4 (Arka Kanaka) exhibited the longest flowering duration (46.04 days), followed by G10 (Ladghar type 1) (42.25 days) and G6 (Arka Chenna) (39.95 days). The shortest duration was observed in G8 (Jalgoan type 2) (20.39 days). The variation in flowering duration may be attributed to genotypic differences, further influenced by environmental factors such as temperature, photoperiod, humidity, and nutrient availability, which modulate gene expression and thereby regulate the flowering process. Similar findings have been documented by Das et al. (2022), who reported that the genotype ‘Arka Shravya’ exhibited the longest flowering duration among crossandra genotypes, recording a period of 45.00 days. This observation was further supported by Sree et al. (2023), who also noted an extended flowering duration of 47.00 days in the same genotype.
H) Yield of flowers t/ha
The yield of flowers in tonnes per hectare in Crossandra genotypes during research trial can vary significantly due to several factors. Observations recorded on yield of flowers in t/ha were presented in Table 6 and illustrated in fig 6. Genotype G4 (Arka Kanaka) consistently exhibited superior performance with the highest average flower yield of 7.93 t/ha and followed by the genotypes G10 (Ladghar type 1) (6.76 t/ha), G11 (Arka Ambara) (6.55 t/ha) and G2 (Gavhe type 2) i.e. (6.13 t/ha) whereas, genotype G8 (Jalgoan type 2) recorded the lowest average yield of 3.08 t/ha. The variation in flower yield in t/ha can be attributed to factors such as varietal characteristics, habitat type, and genetic makeup of the genotypes. Similar findings were reported by Priyanka et al. (2017), where the highest flower yield per hectare was recorded in Arka Shravya (6.04 t/ha), which was statistically comparable to the genotype ACC-1 (5.80 t/ha) in Crossandra. Das et al. (2022) in Crossandra also reported that maximum flower yield per hectare was recorded in the genotype ‘Arka Shravya’ (12.79 t/ha).











Table 6. Yield parameters of different crossandra genotypes
	
Genotypes
	Yield parameters

	
	Number of florets per spikes
	Average weight of 100 flowers (g)
	Duration of flowering (days)

	Yield of flowers (t/ha)

	G1 (Gavhe type 1)
	26.50
	34.07
	40.00
	51.56

	G2 (Gavhe type 2)
	16.10
	24.69
	30.95
	38.87

	G3 (Gavhe type 3)
	24.03
	34.87
	39.40
	50.77

	G4 (Arka Kanaka)
	20.62
	31.53
	37.62
	46.85

	G5 (Gavhe type 4)
	28.13
	33.67
	40.20
	49.38

	G6 (Arka Chenna)
	30.93
	38.90
	47.98
	59.58

	G7 (Jalgoan type 1)
	21.38
	31.49
	36.61
	48.41

	G8 (Jalgoan type 2)
	17.62
	27.69
	33.30
	44.44

	G9 (Arka Shreeya)
	17.06
	30.43
	37.61
	48.60

	G10 (Ladghar type 1)
	23.27
	34.77
	39.99
	52.39

	G11 (Arka Ambara)
	18.81
	29.75
	36.93
	45.64

	G12 (Jalgoan type 3)
	21.87
	32.46
	35.95
	48.15

	G13 (Jalgoan type 4)
	23.65
	33.77
	39.82
	45.48

	G14 (Ladghar type 2)
	19.89
	33.16
	35.98
	47.37

	G15 (Ladghar type 3)
	22.89
	32.81
	36.85
	46.48

	S.Em±
	0.25
	0.37
	0.52
	0.68

	CD @ 5%
	0.78
	1.12
	1.60
	2.07



     
 Fig. 6 Performance of crossandra genotypes with respect to yield parameters.
3.3. Economics for cultivation of different Crossandra genotypes.
The economic viability of cultivating various genotypes of crossandra was systematically evaluated, taking into account both labor and input costs. The comprehensive economic data corresponding to each genotype under investigation was presented in Table 7. The genotype G4 i.e. Arka Kanaka achieved the highest gross returns of ₹ 1665300 /- and net returns of ₹ 1124818 /- among the Crossandra genotypes. The lowest returns were seen in genotype G8 (Jalgoan type 2) with ₹ 646800 /- gross returns and ₹ 111418 /- net returns. The benefit-cost (B:C) ratio varied significantly among the genotypes. Genotype Arka Kanaka (G4) also led in this metric with a B:C ratio of 3.08, indicating high profitability due to its superior yield of florets per spikes and strong market demand. In contrast, the genotype G8 (Jalgoan type 2) had lowest B:C ratio of 1.21, attributed to its lower yield of florets per spikes and reduced market demand, resulting in lower revenue and profitability. Similar findings were reported by Das et al. (2022), who observed that the highest benefit-cost (B:C) ratio was recorded for the genotype Arka Shravya (5.58), whereas the lowest was observed for the genotype Kengeri Local (1.77). 
Table 7. Economics for cultivation of different Crossandra genotypes
	Genotypes
	Gross Return (Rs/ha)
	Net return (Rs./ha)
	B:C Ratio

	G1 (Gavhe type 1)
	835800
	299368
	1.56

	G2 (Gavhe type 2)
	1287300
	748868
	2.39

	G3 (Gavhe type 3)
	894600
	357768
	1.67

	G4 (Arka Kanaka)
	1665300
	1124818
	3.08

	G5 (Gavhe type 4)
	821100
	328968
	1.67

	G6 (Arka Chenna)
	963900
	426518
	1.79

	G7 (Jalgoan type 1)
	676200
	141418
	1.26

	G8 (Jalgoan type 2)
	646800
	111418
	1.21

	G9 (Arka Shreeya)
	989100
	451818
	1.84

	G10 (Ladghar type 1)
	1419600
	881018
	2.64

	G11 (Arka Ambara)
	1375500
	836218
	2.55

	G12 (Jalgoan type 3)
	1008000
	470718
	1.88

	G13 (Jalgoan type 4)
	1075200
	537318
	2.00

	G14 (Ladghar type 2)
	795900
	260818
	1.49

	G15 (Ladghar type 3)
	1173900
	635318
	2.18


   Price of Crossandra flowers :- 210 Rs/kg
4. CONCLUSION
The two year evaluation of crossandra genotypes revealed that Arka Kanaka consistently excelled in vegetative, floral traits, yield, and economic returns, making it highly suitable for large scale cultivation in the Konkan region. Genotypes G10 (Ladghar type 1), G11 (Arka Ambara), and G2 (Gavhe type 2) also performed well in terms of growth, flowering, and yield, indicating their adaptability to local conditions. In contrast, local genotypes G8 (Jalgoan type 2) and G7 (Jalgoan type 1) showed poor floral productivity and are not recommended. Overall, Arka Kanaka, followed by G10, G11, and G2, emerged as the most promising genotypes for commercial cultivation and future crop improvement.
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Number of branches

Leaf area (cm2)
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Plant spread (cm) (E-W)
3 MAP	G1 (Gavhe type 1)	G2 (Gavhe type 2)	G3 (Gavhe type 3)	G4 (Arka Kanaka)	G5 (Gavhe type 4)	G6 (Arka Chenna)	G7 (Jalgoan type 1)	G8 (Jalgoan type 2)	G9 (Arka Shreeya)	G10 (Ladghar type 1)	G11 (Arka Ambara)	G12 (Jalgoan type 3)	G13 (Jalgoan type 4)	G14 (Ladghar type 2)	G15 (Ladghar type 3)	15.35	17.95	21	20.45	16.11	21.19	21.45	19.420000000000002	18.3	26.35	19.440000000000001	19.32	19.52	16.16	17.399999999999999	6 MAP	G1 (Gavhe type 1)	G2 (Gavhe type 2)	G3 (Gavhe type 3)	G4 (Arka Kanaka)	G5 (Gavhe type 4)	G6 (Arka Chenna)	G7 (Jalgoan type 1)	G8 (Jalgoan type 2)	G9 (Arka Shreeya)	G10 (Ladghar type 1)	G11 (Arka Ambara)	G12 (Jalgoan type 3)	G13 (Jalgoan type 4)	G14 (Ladghar type 2)	G15 (Ladghar type 3)	32.25	25.8	27.7	28.09	33.090000000000003	30.25	27.82	25.83	32.82	36.369999999999997	30.3	30.88	27.33	26.55	30.72	9 MAP	G1 (Gavhe type 1)	G2 (Gavhe type 2)	G3 (Gavhe type 3)	G4 (Arka Kanaka)	G5 (Gavhe type 4)	G6 (Arka Chenna)	G7 (Jalgoan type 1)	G8 (Jalgoan type 2)	G9 (Arka Shreeya)	G10 (Ladghar type 1)	G11 (Arka Ambara)	G12 (Jalgoan type 3)	G13 (Jalgoan type 4)	G14 (Ladghar type 2)	G15 (Ladghar type 3)	34.81	36.880000000000003	42.5	37.28	41.21	38.07	37.520000000000003	35.03	39.72	45.71	38.42	37.340000000000003	39.549999999999997	36.04	40.03	12 MAP	G1 (Gavhe type 1)	G2 (Gavhe type 2)	G3 (Gavhe type 3)	G4 (Arka Kanaka)	G5 (Gavhe type 4)	G6 (Arka Chenna)	G7 (Jalgoan type 1)	G8 (Jalgoan type 2)	G9 (Arka Shreeya)	G10 (Ladghar type 1)	G11 (Arka Ambara)	G12 (Jalgoan type 3)	G13 (Jalgoan type 4)	G14 (Ladghar type 2)	G15 (Ladghar type 3)	43.23	46.88	44.86	48.83	51.78	48.63	45.94	49.28	52.69	57.42	49.63	45.68	44.91	48.29	53.33	Genotypes
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Plant spread (N-S) (cm)
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Number of florets per spikes	G1 (Gavhe type 1)	G2 (Gavhe type 2)	G3 (Gavhe type 3)	G4 (Arka Kanaka)	G5 (Gavhe type 4)	G6 (Arka Chenna)	G7 (Jalgoan type 1)	G8 (Jalgoan type 2)	G9 (Arka Shreeya)	G10 (Ladghar type 1)	G11 (Arka Ambara)	G12 (Jalgoan type 3)	G13 (Jalgoan type 4)	G14 (Ladghar type 2)	G15 (Ladghar type 3)	26.5	16.100000000000001	24.03	20.62	28.13	30.93	21.38	17.62	17.059999999999999	23.27	18.809999999999999	21.87	23.65	19.89	22.89	Average weight of 100 flowers (g)	G1 (Gavhe type 1)	G2 (Gavhe type 2)	G3 (Gavhe type 3)	G4 (Arka Kanaka)	G5 (Gavhe type 4)	G6 (Arka Chenna)	G7 (Jalgoan type 1)	G8 (Jalgoan type 2)	G9 (Arka Shreeya)	G10 (Ladghar type 1)	G11 (Arka Ambara)	G12 (Jalgoan type 3)	G13 (Jalgoan type 4)	G14 (Ladghar type 2)	G15 (Ladghar type 3)	34.07	24.69	34.869999999999997	31.53	33.67	38.9	31.49	27.69	30.43	34.770000000000003	29.75	32.46	33.770000000000003	33.159999999999997	32.81	Duration of flowering (days)	G1 (Gavhe type 1)	G2 (Gavhe type 2)	G3 (Gavhe type 3)	G4 (Arka Kanaka)	G5 (Gavhe type 4)	G6 (Arka Chenna)	G7 (Jalgoan type 1)	G8 (Jalgoan type 2)	G9 (Arka Shreeya)	G10 (Ladghar type 1)	G11 (Arka Ambara)	G12 (Jalgoan type 3)	G13 (Jalgoan type 4)	G14 (Ladghar type 2)	G15 (Ladghar type 3)	40	30.95	39.4	37.619999999999997	40.200000000000003	47.98	36.61	33.299999999999997	37.61	39.99	36.93	35.950000000000003	39.82	35.979999999999997	Yield of flowers (t/ha)	G1 (Gavhe type 1)	G2 (Gavhe type 2)	G3 (Gavhe type 3)	G4 (Arka Kanaka)	G5 (Gavhe type 4)	G6 (Arka Chenna)	G7 (Jalgoan type 1)	G8 (Jalgoan type 2)	G9 (Arka Shreeya)	G10 (Ladghar type 1)	G11 (Arka Ambara)	G12 (Jalgoan type 3)	G13 (Jalgoan type 4)	G14 (Ladghar type 2)	G15 (Ladghar type 3)	51.56	38.869999999999997	50.77	46.85	49.38	59.58	48.41	44.44	48.6	52.39	45.64	48.15	45.48	47.37	46.48	Genotypes
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