Studies on Growth, Flowering, Post-Harvest and Biochemical Parameters of Standard Chrysanthemum (Chrysanthemum morifolium Ramat.) Varieties under Malwa Plateau Conditions of Madhya Pradesh
Abstract
The investigation was conducted at the Department of Floriculture and Landscaping, KNK College of Horticulture, Mandsaur (M.P.), during the Rabi season of 2024–25 for Studies on evaluation of standard chrysanthemum (Chrysanthemum morifolium Ramat.) varieties under Malwa Plateau conditions of Madhya Pradesh. The experiment was carried out in a Completely Randomized Design (CRD) with three replications. According to finding growth parameters results under Malwa condition the Raja variety of standard chrysanthemum has got maximum plant height  (22.46 cm, 36.36 cm and 46.50 cm) and minimum plant height (5.63 cm, 10.93 cm and 20.71 cm) find in Bidhan Mallika at 30, 60 and 90 days after transplanting respectively. The Raja variety of chrysanthemum also has got maximum plant spread at 30 days after transplanting but at 60 days after transplanting maximum plant spread shown in Jambala variety. The minimum plant spreading (0.63 cm and 7.51 cm) was shown by Bidhan Mallika variety at 30 and 60 days after transplanting respectively. The maximum number of leaves per plant and stem diameter was recorded in Raja at 30 days after transplanting but at 60 days after transplanting maximum both parameters were recorded in Jaya. The flowering parameters results shown that minimum number of days taken flower bud appearance (33.33 days) and days taken of flowering (58.13 days) were recorded in Jambala but maximum number of days taken flower bud appearance (66.96 days) and days taken of flowering (124.64 days) by the Jubilee variety of standard chrysanthemum. The ‘Raja’ exhibited the longest vase life (17.11 days), followed by 'Jambala' and 'Jubilee'. 'Jambala' had the highest fresh (21.36 g) and dry (2.03 g) flower weights. 'Silk Brocade' recorded the highest chlorophyll content at both 30 and 60 DAT, indicating better photosynthetic activity.
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	1. Introduction
Chrysanthemum, botanically known as Chrysanthemum morifolium Ramat and a member of the Asteraceae family, is prized for its colorful flowers and varied variants. It is revered as the "Queen of the East" and the "Autumn Flower," and it has great cultural importance, especially in Japan, where it is the national flower. In India, it is known as "Guldaudi." The genus has a complicated chromosomal composition, with a base chromosome number of 9 and variable ploidy levels, including 2n = 36, 45, 47, 51, and 75 (Datta & Bhattacharjee, 2001).
In Madhya Pradesh, the area under flower cultivation has shown a consistent upward trend in recent years. The state recorded a floriculture area of 39.494 thousand hectares in 2023, which increased to 41.050 thousand hectares in 2024, highlighting the growing importance of floriculture in the region.
Chrysanthemum is one of the most versatile ornamental crops, widely used in traditional and decorative forms such as garlands, venis, gajras and religious offerings during ceremonies and spiritual events. Its popularity is primarily due to its extensive diversity in color, form and petal arrangement, which satisfies a broad range of aesthetic and cultural preferences. Additionally, chrysanthemums are highly valued for their long vase life, making them particularly suitable for both ornamental and ceremonial purposes (Bohra and Kumar, 2014).
Chrysanthemum is a short-day plant that requires longer nights to initiate flowering. Flower bud formation does not occur when day length exceeds 14.5 hours, as long days promote vegetative growth while short days induce flowering. However, advancements in photoperiodic manipulation and genetic research have enabled year-round production of chrysanthemums. By regulating light exposure, temperature and the application of growth regulators, growers can successfully induce flowering beyond the natural season (Negi et al., 2019), thereby enhancing market availability and economic returns.
The lack of region-specific information limits the ability of researchers and growers to select suitable chrysanthemum cultivars for commercial cultivation. Since agro-climatic factors such as temperature, soil fertility, rainfall, and moisture availability strongly influence plant growth, flowering and yield, understanding cultivar environment interactions is essential. Selecting well-adapted cultivars is critical for improving flower quality, productivity and profitability, especially in view of the increasing market demand. Therefore, the present study focuses on evaluating common chrysanthemum cultivars based on vegetative growth, flowering behavior, and post-harvest performance to identify the most suitable cultivars for sustainable commercial production in the Malwa Plateau region.
2. Materials and Methods 
The present investigation was carried out during winter season of 2024- 2025 in Department of Floriculture and Landscaping, K.N.K. College of Horticulture, Mandsaur, (M.P). Mandsaur is situated in the Malwa Plateau in western part of Madhya Pradesh at north latitude of 23.450 to 24.130 and 74.440 to 75.180 East longitude and an altitude of 435.02 m meters above Mean Sea Level. This region falls under Agro climatic zone no.10 of the state. Mandsaur belongs to sub-tropical climate having a temperature range of minimum 3.5°C in and maximum 44°C in winter and summer, respectively. In this area most of the rainfall is received during mid-June to early October with occasional showers in winter. Southwest monsoon is responsible for major portion of annual precipitation. The average rainfall is 744.8 mm. Meteorological data recorded during the period of investigation.
The experiment was laid out in a Completely Randomized Design (CRD) with three replications. The experiment entitled Studies on growth and flowering parameters evaluation of standard chrysanthemum (Chrysanthemum morifolium Ramat.) varieties under Malwa Plateau conditions of Madhya Pradesh has conducted for performance of 7 varieties (Bidhan Mallika, Gitanjali, Jambala, Jaya, Jubilee, Raja and Silk Brocade). Data were recorded on various growth, flowering Post-Harvest and Biochemical parameters. The data recorded in the field as well as in laboratory were statistically analysed to know the degree of variation among the tested treatments. The analysis of variance was carried out for each character separately as per method of Panse and Sukhatme (1985).
3. Result and Discussion
3.1 Growth Parameters
In the growth parameters (Table 1) 'Raja' (V6) consistently recorded the highest plant height at 30, 60, and 90 DAT, followed by 'Jambala' (V3) and 'Silk Brocade' (V7). While, maximum at 60 DAT in 'Jambala' (20.00 cm), followed by 'Silk Brocade' and 'Gitanjali'. The highest plant spread at 60 DAT was recorded in Jambala (V3), suggesting a spreading growth habit beneficial for light interception. Silk Brocade (V7) and Gitanjali (V2) also showed moderate plant spread. The variations in spread may reflect genotypic differences and adaptability to the given environmental conditions. The maximum plant spread at 30 DAT was recorded in Raja (V6) with 2.50 cm, but at 60 days after transplanting maximum plant spread shown in Jambala variety (20.00 cm). Leaf production is crucial for photosynthesis and overall plant vigor, and these differences indicate varietal adaptability and photosynthetic efficiency. The number of Leaves of highest at 60 DAT was observed in 'Jaya' (50.80), followed by 'Silk Brocade' and 'Gitanjali'. The robust stem development in these varieties may be attributed to stronger vascular tissues and structural growth, consistent. Stem diameter of thickest stems at 60 DAT were observed in 'Jaya' (5.10 mm) and 'Jambala' (4.57 mm). Similar findings were reported by Swaroop et al. (2006) and Vasuniya et al. (2020) for plant height (cm) at 30, 60 and 90 DAT, Choudhary et al. (2014) for plant spread at 30 and 60 DAT, Singh et al. (2017) and Uddin et al. (2015), for Number of leaves per plant at 30 and 60 days. 
3.2 Flowering Parameters
The flowering parameters (Table 2) was flower bud appearance earliest in 'Jambala' (33.33 days), followed by 'Raja' and 'Silk Brocade'.  Jambala (V3) recorded the earliest flower bud initiation and flowering, indicating its early maturity. Early flowering is desirable in commercial floriculture, ensuring timely market availability. Raja (V6) had the longest stalks and largest flower diameter, indicating superior floral quality and market appeal. The longest flowering duration was recorded in Raja (V6), followed by Jubilee (V5) and Silk Brocade (V7), suggesting their prolonged blooming potential. This trait is economically important for both cut and pot chrysanthemums. Days to flowering 'Jambala' was the earliest to flower (58.13 days), while 'Jubilee' was the latest (124.64 days). Flower stalk length maximum in 'Raja' (40.85 cm), followed by 'Jambala' and 'Jaya'. Flower diameter largest in 'Raja' (8.55 cm), followed closely by 'Jambala' and 'Gitanjali'.  Flowering duration longest in 'Raja' (36.67 days), followed by 'Jubilee' and 'Silk Brocade'. Similar observations were made by Deshmukh et al. (2016), Joshi et al., (2009) and Sharma and Topno (2024). 
3.3 Post-Harvest Parameters
 In (Table 2) Raja (V6) exhibited the longest vase life, followed by Jambala (V3) and Jubilee (V5). The prolonged freshness of these varieties can be attributed to superior stem and flower quality. Vase life is influenced by varietal traits, carbohydrate reserves, and stem water uptake capacity. Jambala (V3) showed the highest fresh and dry flower weight, indicating superior biomass accumulation. The results suggest high metabolic activity and resource allocation toward floral parts. These findings corroborate with Kumar and Verma (2019). 
3.4 Biochemical Parameter
[bookmark: _ujm8z5924k3b]The highest chlorophyll content (Table 2) at both 30 and 60 DAT was observed in Silk Brocade (V7), followed closely by Raja (V6) and Jambala (V3). High chlorophyll levels are indicative of better photosynthetic efficiency and vigor. These results are similar to those of Visen et al. (2021), who emphasized the role of chlorophyll content in varietal performance under regional conditions. 'Silk Brocade' showed superior performance in chlorophyll content and leaf number, contributing to better vegetative growth and overall quality.
4. Conclusion 
Based on the performance of the varieties under the agro-climatic conditions of Malwa Plateau, the following conclusions can be drawn: 'Raja' emerged as the most promising variety in terms of plant height, flowering duration, flower diameter and flower stalk length, making it suitable for both garden display and cut flower purposes. 'Jambala' was outstanding for early flowering and early bud appearance, indicating its potential for early market supply. 'Silk Brocade' showed superior performance leaf number, contributing to better vegetative growth and overall quality. 'Bidhan Mallika' consistently recorded the lowest values in most parameters, indicating poor adaptability under Malwa conditions.
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Table 1: Growth parameters like plant height (cm) and plant spread (cm) Number of leaves per plant and Stem diameter (mm) of Chrysanthemum 
	Treatments
	Plant height (cm)
	Plant spread (cm)
	Number of leaves per plant
	Stem diameter (mm)

	
	30 DAT
	60 DAT
	90 DAT
	30 DAT
	60 DAT
	30 DAT
	60 DAT
	30 DAT
	60 DAT

	V1 (Bidhan Mallika)
	5.63
	10.93
	20.71
	0.63
	7.51
	1.88
	35.78
	2.80
	4.36

	V2(Gitanjali)
	11.35
	24.60
	35.42
	1.26
	11.27
	3.78
	36.08
	2.91
	4.20

	V3(Jambala)
	16.07
	30.71
	41.41
	1.79
	20.00
	5.36
	24.27
	3.33
	4.57

	V4(Jaya)
	14.33
	26.40
	38.41
	1.59
	14.02
	4.78
	50.80
	3.26
	5.10

	V5(Jubilee)
	12.33
	21.37
	32.62
	1.37
	9.51
	4.11
	20.80
	2.34
	3.65

	V6(Raja)
	22.46
	36.36
	46.50
	2.50
	10.73
	7.49
	35.73
	3.36
	4.34

	V7(Silk Brocade)
	17.39
	27.65
	37.05
	1.93
	12.09
	5.80
	37.93
	2.79
	3.93

	S.Em. (±)
	0.71
	1.14
	1.05
	0.86
	3.23
	0.93
	2.43
	0.13
	0.23

	C.D. at 5%
	1.52
	2.44
	2.26
	1.85
	6.92
	1.99
	5.21
	0.27
	0.49


	Table 2: Flowering, Post-Harvest and Biochemical parameters of Chrysanthemum 
	Treatments
	Days taken flower bud appearance
	Days taken to flowering
	Length of flower stalk (cm)
	Flower diameter (cm)
	Flowering duration
	Vase life of flowers (days)
	Fresh weight (g) of flower
	Dry weight (g) of
flower at Senescence
	Chlorophyll content in leaves

	
	
	
	
	
	
	
	
	
	30 DTA
	60 DTA

	V1 (Bidhan Mallika)
	41.89
	75.97
	16.51
	5.23
	20.67
	13.00
	5.15
	0.23
	27.65
	39.76

	V2(Gitanjali)
	43.17
	80.51
	29.88
	7.92
	21.00
	14.00
	13.56
	0.90
	42.99
	65.35

	V3(Jambala)
	33.33
	58.13
	36.61
	8.15
	21.67
	16.22
	21.36
	2.03
	48.87
	64.67

	V4(Jaya)
	41.47
	85.33
	34.57
	7.38
	25.67
	13.67
	16.86
	1.94
	47.05
	64.52

	V5(Jubilee)
	66.96
	124.64
	28.32
	6.29
	28.67
	16.11
	12.75
	1.15
	50.21
	57.77

	V6(Raja)
	33.67
	74.53
	40.85
	8.55
	36.67
	17.11
	18.99
	1.42
	50.85
	65.29

	V7(Silk Brocade)
	39.65
	72.62
	32.57
	7.46
	27.00
	15.56
	16.30
	1.42
	51.12
	65.74

	S.Em. (±)
	1.05
	1.48
	0.74
	0.20
	1.36
	0.60
	0.52
	0.46
	2.78
	4.88

	C.D. at 5%
	2.26
	3.16
	1.59
	0.43
	2.93
	1.28
	1.12
	0.99
	5.96
	10.48



