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Abstract  
An experiment was conducted at the shade net house of the Horticulture Farm, Department of Plantation, Spices, Medicinal and Aromatic Crops, College of Horticulture and Research Station, Sankara-Patan, Durg (Chhattisgarh) during 2024-2025 to assess the impact of seven different growing media (T1 to T7) on the growth and survivability of aloe vera (Aloe barbadensis). Growth parameters, including number of leaves, plant height, leaf length, leaf breadth, leaf thickness, stem diameter, number of suckers, sucker height, weight of single leaf, leaf weight per plant, gel weight per leaf, gel yield per plant, and root length, were evaluated at 2, 4, and 6 months after planting (MAP). Treatment T6 (vermicompost + sand + soil) demonstrated superior performance across most parameters at 6 MAP, achieving the highest number of leaves (7.20), plant height (38.23 cm), leaf length (38.23 cm), leaf breadth (4.66 cm), leaf thickness (1.05 cm), stem diameter (2.60 cm), leaf weight per plant (533.03 g), gel weight per leaf (28.08 g), gel yield per plant (0.186 kg), and root length (15.37 cm). In contrast, T7 consistently showed the lowest values, indicating suboptimal growth. Statistical analysis revealed significant differences (p < 0.05) for most parameters at 4 and 6 MAP, with critical differences (CD) confirming treatment effects, except for sucker number and height, which were non-significant (NS). Low standard errors of the mean (Sem±) indicated data reliability. Leaf parameters and root length improved progressively, with T6 supporting optimal leaf development and nutrient uptake. The study highlights that T6 is the most effective growing medium for enhancing aloe vera growth and gel yield, offering practical implications for cultivation in controlled environments. Further research could investigate T6s composition for commercial applications.  
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Introduction 
Aloe vera is a perennial bush with succulent leaves that grows to a height of roughly 60 to 80 cm. It is xerophyte, with bright red and yellow blooms that are nearly branched, short and thick stems, robust, fibrous roots, and always green leaves. Because the anthers appear before the pistil and the flag filament is longer than the pistil length, it is self-incompatible and bees are responsible for pollination. The leaves are spear shaped, succulent, rosette-shaped, thorny margins, and have a wax layer covering the cuticle. When the fruits reach maturity, they form a capsule. (Satyabrata, 2002). 
"Alloeh" means "shining bitter substance" in Arabic, yet "Vera" means "true" in Latin. (Christaki and Florou Paneri, 2010). Aloe arborescens and Aloe barbadensis are the two most widely used species in commercial production among the four hundred species of aloe vera (Moghaddasi and Verma, 2011; Manvitha and Bidya, 2014). It is primarily grows in arid parts of Asia, Africa, Europe, and America. Aloe's modified stem is composed of up of thick, colorless, mucilaginous gel inside a dark green outer parenchyma (Surjushe et al., 2008).Recent research by Dutta et al., (2023) showed that combining Azospirillum with vermicompost increased okra growth parameters, with microbial-enriched vermicompost outperforming standard treatments. Cocopeat’ s high porosity and water retention also make it a sustainable choice for water-scarce regions, as it reduces irrigation frequency while maintaining soil moisture (Neethi et al., 2006). Garden soil acts as a baseline medium that, when enriched with organic amendments, aids in sustainable farming by lowering the need for artificial inputs. (Hussain et al., 2014). Neem cake’s antifungal and insect-repellent properties make it a valuable component in integrated pest management and organic farming systems (Saurabh et al., 2019).
Earthworms break down organic debris to create vermicompost, a nutrient-rich organic supplement. This process, known as vermicomposting, involves species such as Eisenia foetida and Eudrilus eugeniae, which break down organic waste into a stable, humus-like product called vermicompost. Vermicompost is valued for its high content of essential nutrients (N, P, and K), beneficial microbes, and plant growth hormones such as auxins and cytokinins. It enhances soil structure, water retention, and microbial activity, making it a cornerstone of sustainable agriculture. Research highlights vermicompost ability to boost crop productivity and mitigate abiotic stresses like drought and salinity. For instance, a study Blouin et al., (2019) discovered that applying vermicompost at 30–50% of soil volume enhanced commercial crop output by 26% of the total biomass of shoots by 78%, and biomass from roots by 57%. Additionally, vermicompost promotes pest and disease resistance by fostering antagonistic bacteria in the rhizosphere (Sarma et al., 2010). Its eco-friendly nature makes it a viable alternative to chemical fertilizers, reducing environmental pollution while improving soil health (Pathma & Sakthivel, 2012).
Material and methods 
The experiment entitled "Effect of different growing media on growth and survivability of aloe vera (Aloe barbadensis)" was conducted in shade net house of Horticulture farm, Department of Plantation, Spices, Medicinal and Aromatic Crops College of Horticulture and Research Station, Sankara-Patan Durg (CG) during 2024– 2025. 
The experimental site Sankara-Patan Durg situated nearly the central part of Chhattisgarh and lies between at 21° 18 ' N latitude and 81° 55' E longitude with an altitude of 307.88 meter above mean sea level. The greenhouse temperature for the growth of the aloe vera was 28 °C during the day and 22 °C at night. 
The soil of the experimental site was red loam which comes under the Order Ultisol.Uniform suckers of aloe with two to three leaves and heights ranging from 8 to 10 cm were used for the experiment. A final evaluation of morphological, physiological characters and yield attributes were carried out 90 days after planting. This research aims to study the suitable growing media in relation to leaf and root growth and yield attributing parameters of aloe vera that is considered as a medicinal plant, in various growing media by using a CRD design in 3 replications. The experiment was performed in a polybag (15x15 cm) in CHRS, located in Sankara-Patan (C.G.) province. Each replication has 7 treatments. The number of plant per treatment was 30. The experimental treatments involved control (soil + sand), vermicompost + soil + sand, cocopeat + soil + sand, Azospirillum + Soil + Sand (1:2:1), garden soil + soil + sand, Ghanjeevamrit + soil + sand, neemcake+ soil + sand in a ratio 1:2:1 respectively. Firstly, the polybag filled with growing media according to treatment than aloe vera slips were planted in each polybag in February, 2025. Plants were irrigated by rose cane based on water requirement. The weeds were uprooted by hand several times. During the experiment, no pests and diseases were observed.
Table 1: Treatment details for growing media used in the experiment
	Treatment no.
	Notations
	Treatments details

	1
	T1
	Azospirillum + Soil + Sand (1:2:1)

	2
	T2
	Cocopeat + Soil + Sand (1:2:1)

	3
	T3
	Garden soil + Soil + Sand (1:2:1)

	4
	T4
	Ghanjeevamrit + Soil + Sand (1:2:1)

	5
	T5
	Neem cake + Soil + Sand (1:2:1)

	6
	T6
	Vermicompost + Soil + Sand (1:2:1)

	7
	T7
	Control (sand + soil)



Result and discussion  
The results demonstrated that T6 consistently outperformed other treatments across multiple growth metrics, including number of leaves per plant (7.20 at 6 MAP), plant height (38.23 cm), leaf length (38.23 cm), leaf breadth (4.66 cm), leaf thickness (1.05 cm), stem diameter (2.60 cm), single leaf weight (76.73 g), leaf weight per plant (533.03 g), gel weight per leaf (28.08 g), gel yield per plant (0.186 kg), and root length (15.37 cm) at 6 MAP. Statistical significance was observed for most parameters at 4 and 6 MAP, with critical difference (CD) values indicating meaningful differences (e.g., CD = 1.008 for leaf number, 2.096 for plant height, 5.52 for leaf length, 0.912 for leaf breadth, 0.351 for leaf thickness, 0.929 for stem diameter, 1.697 for single leaf weight, 64.682 for leaf weight per plant, 1.137 for gel weight per leaf, 0.018 for gel yield per plant, and 2.422 for root length at 6 MAP). However, the number of suckers and sucker height showed no significant differences, with values ranging from 0.33 to 1.33 suckers and 2.04 to 2.55 cm at 6 MAP, respectively. T1 and T4 also exhibited strong performance, particularly in leaf weight (488.75 g and 447.67 g), gel weight (27.65 g and 27.31 g), and gel yield (0.171 kg and 0.156 kg), likely due to Azospirillum’s nitrogen-fixing capabilities and Ghanjeevamrit’ s balanced nutrient supply. T2, T3, and T5 showed moderate results, with T2 performing notably well in root length (14.61 cm), while T7 consistently recorded the lowest values across all parameters, underscoring the importance of organic amendments. All treatments achieved a 100% survival rate at 6 MAP, reflecting aloe vera’s resilience and the adequacy of the experimental conditions. 
 The superior performance of T6 was attributed to vermicompost’ s high organic matter, enhanced microbial activity, and improved soil structure, which optimized nutrient and water availability, promoting robust vegetative growth and gel production. T1 and T4’s efficacy suggested that microbial inoculation and organic inputs enhanced soil fertility and plant vigor, while T2’s cocopeat-based medium supported root development due to its water retention and aeration properties. The control’s poor performance highlighted the necessity of organic amendments for maximizing growth, as minimal inputs limited nutrient uptake and biomass accumulation. The lack of significant differences in sucker-related parameters suggested that sucker development was less influenced by treatments, possibly due to aloe vera’s inherent physiological traits or environmental factors.
Aloe vera maintain their greenness in arid environments and have a tremendous ability to adapt to climate change. These results are consistent with those of Wabuyel et al., (2006), who also found no effect of organic manures on the survival rate of Aloe vera cultivars.
The results indicated that all treatments applied to aloe vera plants achieved a 100% survival rate at 6 months after planting (MAP), with no mortality observed across T1 (Azospirillum + Sand + Soil), T2 (Cocopeat + Sand + Soil), T3 (Garden soil + Sand + Soil), T4 (Ghanjeevamrit + Sand + Soil), T5 (Neem cake + Sand + Soil), T6 (Vermicompost + Sand + Soil), and T7 (Control). The consistent 100% survival rate across treatments was likely attributed to aloe vera’s inherent resilience as a succulent, capable of withstanding diverse soil conditions due to its efficient water storage and drought-tolerant physiology.

Table 2: Effect of different growing media on growth and yield of aloe 
	Treatments 
	Plant height 
(cm) 
	Leaf length 
(cm) 
	Breadth of leaves (cm)
	Thickness of leaves (cm)
	No. of leaves/ plant 
	Root length
(cm)
	Leaf weight 
/plant (g) 
	Stem diameter (cm)
	Gel weight / leaf (g) 
	Gel yield/ plant (kg) 

	T1 
	36.22 
	35.22 
	4.15
	0.97
	6.47 
	13.31
	488.75 
	2.27
	27.65 
	0.171 

	T2 
	31.29 
	32.29 
	3.44
	0.77
	5.40 
	14.61
	367.49 
	2.07
	24.94 
	0.128 

	T3 
	33.12 
	33.12 
	3.59
	0.83
	5.80 
	12.91
	409.81 
	2.08
	25.86 
	0.143 

	T4 
	36.07 
	36.07 
	3.81
	0.89
	6.00 
	13.08
	447.67 
	2.23
	27.31 
	0.156 

	T5 
	33.55 
	33.55 
	3.64
	0.85
	5.93 
	11.41
	437.88 
	1.98
	27.02 
	0.153 

	T6 
	38.23 
	38.23 
	4.66
	1.05
	7.20 
	15.37
	533.03 
	2.60
	28.08 
	0.186 

	T7 
	30.24 
	29.24 
	2.74
	0.75
	5.13 
	9.72
	364.97 
	1.72
	24.47 
	0.120 

	SEM± 
	0.69 
	1.712 
	0.30
	0.148
	0.33 
	0.798
	21.325 
	0.306
	0.375 
	0.006 

	CD 5% 
	2.096 
	5.52 
	0.912
	0.351
	1.008 
	2.422
	64.682 
	0.929
	1.137 
	0.018 


 
Conclusion 
The study demonstrated that all growing media supported a 100% survival rate of Aloe vera at 6 MAP, fulfilling the first objective of assessing survivability. However, significant variations were observed in growth and quality parameters across treatments. Treatment T6 consistently outperformed others, exhibiting superior performance in the number of leaves, plant height, leaf length, breadth, thickness, stem diameter, leaf weight, gel weight, gel yield, and root length at 6 MAP. This indicates that the growing medium used in T6 is the most suitable for optimizing both leaf and root growth, as well as quality attributes of Aloe vera. Treatments T1 and T4 also showed promising results, particularly in leaf and gel-related parameters, but were generally outperformed by T6. In contrast, T7 consistently recorded the lowest values across most parameters, suggesting it is the least effective medium. These findings provide valuable insights for selecting the optimal growing medium to enhance Aloe vera cultivation for both growth and commercial gel production, aligning with the second objective of identifying the best medium for growth and quality attributes. 
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