


Evaluation of sustainable soilless growing media for optimizing growth in potted Syngonium
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An investigation on ecofriendly and sustainable soilless growing media on growth traits of potted syngonium was carried out during 2023-2024 and 2024-2025 and the results showed viz., maximum plant height (cm) (50.30, 50.24, 50.27), number of leaves/plant (32.87, 32.87, 32.87), leaf length (cm) (24.01, 23.77, 23.89), plant spread East-West (cm) (40.07, 39.83, 39.95), plant spread North- South (cm) (38.53, 38.29, 38.41), petiole length (cm) (21.90, 21.38, 21.64) and petiole girth (mm) (4.48, 4.40, 4.44) was recorded in T9: Cocopeat + Vermiculite + FYM + Vermicompost (1:1:1:1 V/V). While the maximum leaf width (cm) (14.13, 13.95, 14.04) was recorded in T12: Cocopeat + Wood Biochar + FYM + Vermicompost (1:1:1:1 V/V). Whereas, the maximum leaf area per plant (cm2) (1544.00, 1538.40, 1541.20), fresh weight of leaf (g) (2.45, 2.35, 2.40), dry weight of leaf (g) (0.36, 0.35, 0.35), plant biomass (g) (9.09, 8.99, 9.04), root length (cm) (43.45, 43.21, 43.33) and number of roots per plant (26.07, 26.07, 26.07) was recorded in T9: Cocopeat + Vermiculite + FYM+ Vermicompost (1:1:1:1 V/V) during 2023, 2024 and pooled respectively.
Keywords: Media, Syngonium, vermiculite, vermicompost.
INTRODUCTION
Indoor air contains twelve times more pollution than outdoor air due to paints, carpets, furniture and microbial growth in the surroundings. People are more affected by indoor air pollution than the outdoor pollution because they spend most of their time indoors. In such areas people are only dependent on pot plants to be in touch with fresh green and natural environment. Among the indoor plants which purify air, Syngonium (Syngonium podophyllum Schott.) is most popular and grown around the world due to its appealing ornamental foliage. The potting media play a significant role in the successful production of potted plants. It also contributes to the growth and development of foliage plants. Conventionally, top soil is used as a major component of potting medium. Though garden soil is the most easily accessible growing medium, due to its bulkiness and competency in the field of construction and agriculture, availability is drastically decreased for the production of potted plants. Hence there is a need to standardize a suitable medium in comparison to the traditional growing media in terms of ease of transport export, quality and cost effectiveness. So the present experiment was done to evaluate the sustainable and eco-friendly soilless media on growth traits of syngonium.
MATERIALS AND METHODS
The experiment was conducted at college of horticulture – Rajendranagar SKLTGHU, during 2023-2024  and 2024-2025 and was laid out in completely randomized design replicated thrice with thirteen treatments. The treatment details include different combination of media viz., T1: Cocopeat + Sand + FYM (2:1:1 V/V), T2: Cocopeat + Sand + Vermicompost (2:1:1 V/V), T3: Cocopeat + Sand + FYM + Vermicompost (1:1:1:1 V/V), T4: Cocopeat + Paddy Straw Biochar + FYM (2:1:1 V/V), T5: Cocopeat + Paddy Straw Biochar + Vermicompost (2:1:1V/V), T6: Cocopeat + Paddy Straw Biochar + FYM + Vermicompost (1:1:1:1 V/V), T7: Cocopeat + Vermiculite + FYM (2:1:1 V/V), T8: Cocopeat + Vermiculite + Vermicompost (2:1:1V/V), T9: Cocopeat + Vermiculite + FYM+ Vermicompost (1:1:1:1 V/V), T10: Cocopeat + Wood Biochar + FYM (2:1:1V/V), T11: Cocopeat + Wood Biochar + Vermicompost (2:1:1V/V), T12: Cocopeat + Wood Biochar + FYM + Vermicompost (1:1:1:1 V/V) and T13: Red soil (control). One month old syngonium plants were planted into polybags by removing the giffy bag around the root but without damaging the roots. The following observations were recorded.
Plant height (cm)
Plant height was measured at 135 days after planting. The readings were taken for five tagged plants per treatment per replication and the mean was calculated. The height was recorded up to the tip of the longest leaf with the help of a standard meter scale and expressed in centimeters. 
Number of leaves per plant
 The number of leaves were counted 135 days after planting. The readings were taken for five tagged plants per treatment per replication and averages were done.
Leaf length (cm) 
The length of mature leaf was measured at 135 days after planting by taking average of five leaves per each plant. The length was recorded from the basal lobe to the tip with the help of standard meter scale and expressed in centimetres.
Leaf width (cm) 
The width of mature leaf was measured at 135 days after planting by taking average of five leaves per each plant. The width of the middle portion of the fully mature leaves was taken with the help of standard meter scale and expressed in centimetres.
Petiole length (cm)
 The length of the petiole from the spot of its emergence to the base of the leaf lamina was measured at 135 days after planting by taking average of five leaf petioles per each plant and recorded in centimetres. 
Petiole girth (mm)
 The circumference of middle portion of the petiole was measured with digital Vernier Callipers at 135 days after planting by taking average of 5 leaf petioles per each plant and expressed in millimetres as the petiole girth.
Leaf area (cm2 /plant) 
The leaf area was calculated by taking 10 leaves from a plant by random selection and measured with Leaf Area Meter. The mean was calculated and multiplied with the total number of leaves of 5 randomly selected plants.
Fresh weight of leaf (g) 
Syngonium plants of each treatment were sampled at 135 days. Three plants in each replication were taken to observe fresh weight of leaf using an electronic balance. The average fresh weight of leaf was calculated and expressed in grams.        
Dry weight of leaf (g) 
After separating the leaf from the above sampled plants, they were kept in brown paper bag and dried in hot air oven at a temperature of 70 ºC, till constant weight was obtained. Each dried leaf was then weighed on electronic pan balance and average dry weight of leaf was calculated for each plant and was expressed in grams.
Plant biomass (g) 
	The total plant dry weight was calculated at the end of the experiment by taking above ground portion of plant followed by washing with water. After the removal of excessive moisture, the plant was dried at of 70°C in hot air oven until there is no change in weight and then final weight was weighed with the help of an electronic balance and averages were worked out and expressed in grams. 
Root length (cm) 
The root system of the above sampled plants was cleaned to remove adhered soil and media. The length from collar region to the tip of longest root was measured using a measuring scale, average values were worked out and expressed in centimetre.
Number of roots per plant 
Number of roots per plant was counted by uprooting three plants per treatment per replication at 135 DAP and washed thoroughly then total number of roots per plant was recorded and average was calculated
RESULTS AND DISCUSSIONS
Plant height as influenced by different growing media was found to be significant (Table 1) and the maximum plant height (cm) (50.30, 50.24, 50.27) was recorded in T9: Cocopeat + Vermiculite + FYM+ Vermicompost (1:1:1:1 V/V) which is on par with T12: Cocopeat + Wood Biochar + FYM + Vermicompost (1:1:1:1 V/V) (49.61, 49.65, 49.63 ) during 2023, 2024 and pooled respectively. Addition of cocopeat to the growing medium improves the texture, water holding capacity and prevented the compaction of the medium which helps in better root growth and nutrient uptake by the plants. It also supplements organic matter to the medium [Awang et al. (2010) in Celosia cristata, Nair and Bharathi, (2015) in chrysanthemum, Kavipriya et al. (2019) in Draceana reflexa]. 


Table 1: Effect of different soilless media substrates on plant height (cm), number of leaves/plant and leaf length at 135 DAP of potted syngonium 
	                                         Treatments
	Plant height (cm)
	 Number of    leaves/plant 
	          Leaf length (cm) 

	
	2023
	2024
	Pooled
	2023
	2024
	Pooled
	2023
	2024
	Pooled

	T1
	34.45
	34.66
	34.55
	20.80
	20.80
	20.80
	18.70
	18.60
	18.65

	T2
	43.11
	43.33
	43.22
	26.20
	26.00
	26.10
	20.93
	20.83
	20.88

	T3
	47.52
	47.75
	47.63
	29.33
	29.13
	29.23
	22.43
	22.35
	22.39

	T4
	33.54
	33.79
	33.67
	19.20
	19.00
	19.10
	18.18
	18.04
	18.11

	T5
	36.67
	36.75
	36.71
	23.13
	22.93
	23.03
	19.46
	19.34
	19.40

	T6
	46.17
	46.23
	46.20
	28.40
	28.20
	28.30
	21.93
	21.69
	21.81

	T7
	40.45
	40.37
	40.41
	25.27
	25.07
	25.17
	20.44
	20.26
	20.35

	T8
	48.22
	48.27
	48.25
	30.60
	30.40
	30.50
	22.83
	22.61
	22.72

	T9
	50.30
	50.24
	50.27
	32.87
	32.87
	32.87
	24.01
	23.77
	23.89

	T10
	38.94
	38.99
	38.97
	24.00
	23.80
	23.90
	19.81
	19.75
	19.78

	T11
	45.11
	45.24
	45.17
	27.00
	26.80
	26.90
	21.53
	21.37
	21.45

	T12
	49.61
	49.65
	49.63
	32.13
	31.93
	32.03
	23.49
	23.31
	23.40

	T13
	28.19
	25.27
	26.73
	16.50
	16.13
	16.32
	14.90
	12.80
	13.85

	 SEm ±
	0.46
	0.37
	0.40
	0.44
	0.51
	0.45
	0.30
	0.30
	0.33

	CD at 5%
	1.34
	1.08
	1.16
	1.29
	1.47
	1.32
	0.88
	0.87
	0.97










Significant differences on number of leaves per plant were observed due to different growing media treatments (Table 1). Among the treatments, T9: Cocopeat + Vermiculite + FYM+ Vermicompost (1:1:1:1 V/V) recorded the highest number of leaves per plant (32.87, 32.87, 32.87) and was at par with T12: Cocopeat + Wood Biochar + FYM + Vermicompost (1:1:1:1 V/V) (32.13, 31.93, 32.03) during 2023, 2024 and pooled respectively. Maximum number of leaves at the end of experiment was observed in T9 might be due to the better aeration provided by cocopeat, vermiculite, FYM and vermicompost as well as nutrients provided by vermicompost and FYM. Beneficial effect of vermicompost on number of leaves was reported by Anjana Fatmi and Singh (2017) in codiaeum, Kavipriya et al. (2019) in Draceana reflexa, and Sankari et al. (2019) in Asparagus sprengeri. Effect of vermiculite amended medium on increase in number of leaves was also reported by Thakur et al. (2018) in chrysanthemum.
Leaf length (cm) (Table 1) as influenced by different growing media was found to be significant and the maximum leaf length was recorded in T9: Cocopeat + Vermiculite + FYM+ Vermicompost (1:1:1:1 V/V) (24.01, 23.77, 23.89) and was at par with T12 : Cocopeat + Wood Biochar + FYM + Vermicompost (1:1:1:1 V/V) (23.49, 23,31, 23.40) during 2023, 2024 and pooled, respectively.  
Leaf width (cm) as influenced by different growing media was found to be significant and the maximum leaf width (Table 2) was recorded T12 : Cocopeat + Wood Biochar + FYM + Vermicompost (1:1:1:1 V/V) (14.13, 13.95, 14.04) and was at par with T9 : Cocopeat + Vermiculite + FYM+ Vermicompost (1:1:1:1 V/V) (14.03, 13.79, 13.91), during 2023, 2024 and pooled, respectively. The growing media, containing Cocopeat + Vermiculite + FYM + Vermicompost (1:1:1:1 V/V) recorded maximum number of leaves, leaf length, leaf width as compared to other treatments. Cocopeat could have allowed maximum air and nutrients to reach the root system resulting in a better and vigorous growth of syngonium plants. Sahni et al. (2008) reported that plant-based compost composed of higher total pore space and high organic matter supporting production of more number of leaves. Organic matter has ability to store and release plant nutrients for a prolonged period of time which would be responsible for an increased leaf area.


	                                               Treatments
	Leaf width (cm)
	 Petiole length (cm)
	          Petiole girth (mm)

	
	2023
	2024
	Pooled
	2023
	2024
	Pooled
	2023
	2024
	Pooled

	T1
	10.63
	10.53
	10.58
	17.99
	17.85
	17.92
	3.42
	3.26
	3.34

	T2
	12.35
	12.25
	12.30
	19.48
	19.38
	19.43
	3.97
	3.75
	3.86

	T3
	13.42
	13.34
	13.38
	20.63
	20.55
	20.59
	4.25
	4.17
	4.21

	T4
	10.31
	10.17
	10.24
	17.21
	17.07
	17.14
	3.27
	3.09
	3.18

	T5
	11.21
	11.09
	11.15
	18.32
	18.20
	18.26
	3.53
	3.33
	3.43

	T6
	13.01
	12.77
	12.89
	20.23
	19.67
	19.95
	4.17
	4.07
	4.12

	T7
	12.08
	11.90
	11.99
	19.15
	18.97
	19.06
	3.87
	3.71
	3.79

	T8
	13.74
	13.52
	13.63
	21.10
	20.68
	20.89
	4.32
	4.26
	4.29

	T9
	14.03
	13.79
	13.91
	21.90
	21.38
	21.64
	4.48
	4.40
	4.44

	T10
	11.69
	11.63
	11.66
	18.81
	18.75
	18.78
	3.72
	3.66
	3.69

	T11
	12.78
	12.62
	12.70
	19.85
	19.69
	19.77
	4.07
	3.83
	3.95

	T12
	14.13
	13.95
	14.04
	21.38
	21.16
	21.27
	4.40
	4.26
	4.33

	T13
	6.74
	5.58
	6.16
	12.83
	12.23
	12.53
	2.69
	2.53
	2.61

	 SEm ±
	0.14
	0.14
	0.13
	0.24
	0.25
	0.24
	0.13
	0.13
	0.12

	CD at 5%
	0.41
	0.40
	0.39
	0.69
	0.74
	0.70
	0.38
	0.39
	0.36


Table 2: Effect of different soilless media substrates on leaf width (cm), Petiole length (cm) and Petiole girth (mm) at 135 DAP of potted syngonium 









Significant differences in petiole length was observed due to different growing media treatments and T9: Cocopeat + Vermiculite + FYM + Vermicompost (1:1:1:1 V/V) recorded the maximum petiole length (cm) (21.90, 21.38, 21.64), which is on par with T12: Cocopeat + Wood Biochar + FYM + Vermicompost (1:1:1:1 V/V) (21.38, 21.16, 21.27) during 2023, 2024 and pooled, respectively (Table 2).
Significant differences in petiole girth (Table 2) was observed due to different growing media treatments and T9: Cocopeat + Vermiculite + FYM + Vermicompost (1:1:1:1 V/V) recorded the maximum petiole girth (mm) (4.48, 4.40, 4.44), followed by T12: Cocopeat + Wood Biochar + FYM + Vermicompost (1:1:1:1 V/V) (4.40, 4.26, 4.33) during 2023, 2024 and pooled, respectively.
The data recorded on fresh weight of leaf was found to be significant and T9: Cocopeat + Vermiculite + FYM+ Vermicompost (1:1:1:1 V/V) recorded the maximum fresh weight of leaf (g) (2.45, 2.35, 2.40) followed by T12 (2.34, 2.26, 2.30) during 2023, 2024 and pooled, respectively (Table 3). T9 registered higher fresh weight of leaves and plant biomass than T13. This could be due to ideal conditions for seedling growth, specifically the development of a root system in media. Because of increased root growth, seedlings absorbed more nutrients, producing seedlings with enhanced leaf growth and increased photosynthesis, resulting in a rise in fresh weight and, consequently, dry weight. 
The data recorded on dry weight of leaf (Table 3) was significant and T9: Cocopeat + Vermiculite + FYM+ Vermicompost (1:1:1:1 V/V) recorded the maximum dry weight of leaf (0.36, 0.35, 0.35) which is on par with T12: Cocopeat + Wood Biochar + FYM + Vermicompost (1:1:1:1 V/V) (0.34, 0.33, 0.33) during 2023, 2024 and pooled respectively. Dry weight of leaves was found to be highest in T9 and T12. Media components viz., cocopeat, FYM and vermicompost might have improved the nutrient status of the growing media resulting in more nutrient uptake and production of more metabolites and thereby increasing fresh and dry weights of leaves Swetha et al. (2014) in aglaonema, Anjana Fatmi and Singh (2017) in Codiaeum, Kavipriya et al. (2019) in Draceana reflexa, and Sankari et al. (2019) in Asparagus sprengeri, Singh and Nair (2003) in coleus, syngonium, dieffenbachia, dracaena and sansevieria and Sarkar et al. (2016) in dieffenbachia and dracaena.
The data on plant biomass (Table 3) as influenced by different growing media was significant and T9: Cocopeat + Vermiculite + FYM+ Vermicompost (1:1:1:1 V/V) recorded the maximum plant biomass (g) (9.09, 8.99, 9.04) which is on par with T12: Cocopeat + Wood Biochar + FYM + Vermicompost (1:1:1:1 V/V) (8.85, 8.77, 8.81) during 2023, 2024 and pooled, respectively. The combination of vermicompost and cocopeat in T9 had a significant impact on plant growth parameters and biomass, most likely due to the synergistic combination of both factors for enhancing the physical conditions of the media and nutritional factors (Sahni et al., 2008). This result is akin to the findings of Abirami et al. (2010), who suggested that, Since coir dust is minimal in nutrients when mixed with vermicompost, it provides a better medium of growth.
	                                               Treatments
	Fresh weight of leaf(g) 
	  Dry weight of leaf (g)
	 Plant biomass (g)

	
	2023
	2024
	Pooled
	2023
	2024
	Pooled
	2023
	2024
	Pooled

	T1
	1.21
	1.13
	1.17
	0.17
	0.16
	0.16
	6.64
	6.56
	6.60

	T2
	1.69
	1.49
	1.59
	0.22
	0.21
	0.22
	7.53
	7.33
	7.43

	T3
	2.11
	2.03
	2.07
	0.30
	0.29
	0.30
	8.31
	8.23
	8.27

	T4
	1.05
	0.99
	1.02
	0.15
	0.15
	0.15
	6.18
	6.12
	6.15

	T5
	1.35
	1.31
	1.33
	0.18
	0.18
	0.18
	6.94
	6.90
	6.92

	T6
	2.03
	1.93
	1.98
	0.27
	0.27
	0.27
	8.13
	8.03
	8.08

	T7
	1.65
	1.57
	1.61
	0.22
	0.21
	0.22
	7.28
	7.20
	7.24

	T8
	2.17
	2.17
	2.17
	0.32
	0.31
	0.32
	8.66
	8.66
	8.66

	T9
	2.45
	2.35
	2.40
	0.36
	0.35
	0.35
	9.09
	8.99
	9.04

	T10
	1.52
	1.46
	1.49
	0.19
	0.19
	0.19
	7.17
	7.11
	7.14

	T11
	1.85
	1.69
	1.77
	0.25
	0.24
	0.25
	7.78
	7.62
	7.70

	T12
	2.34
	2.26
	2.30
	0.34
	0.33
	0.33
	8.85
	8.77
	8.81

	T13
	0.49
	0.43
	0.46
	0.11
	0.12
	0.12
	4.26
	4.20
	4.23

	 SEm ±
	0.03
	0.03
	0.02
	0.01
	0.01
	0.01
	0.19
	0.20
	0.19

	CD at 5%
	0.08
	0.07
	0.07
	0.02
	0.02
	0.03
	0.57
	0.57
	0.56


Table 3: Effect of different soilless media substrates on fresh weight of leaf (g), dry weight of leaf (g) and plant biomass(g) at 135 DAP of potted syngonium 




The data about root length as influenced by different growing media was significant (Table 4) and T9: Cocopeat + Vermiculite + FYM+ Vermicompost (1:1:1:1 V/V) recorded the maximum root length (cm) (43.45, 43.21, 43.33), followed by T12: Cocopeat + Wood Biochar + FYM + Vermicompost (1:1:1:1 V/V) (42.59, 42.41, 42.50) during 2023, 2024 and pooled, respectively.
The data pertaining to the number of roots per plant as influenced by different growing media was significant and T9: Cocopeat + Vermiculite + FYM+ Vermicompost (1:1:1:1 V/V) recorded the maximum number of roots per plant (26.07, 26.07, 26.07) which is on par with T12: Cocopeat + Wood Biochar + FYM + Vermicompost (1:1:1:1 V/V) (25.60, 25.40, 25.50) (Table 4). Improvement in root parameters in T9 and T12 could be due to beneficial effects of vermicompost as well as FYM. Vermicompost is rich in nutrients, humic acid and growth regulators. Supplementing with vermicompost might have enriched the medium with nutrients and growth hormones which in turn might have resulted an improvement of root parameters in plants. Easy availability of nutrients after decomposition of FYM in media could be the reason for better root growth in treatment containing FYM. In both these treatments, addition of cocopeat improved the porosity of the media which facilitated better penetration of roots. Similar findings of beneficial effects of media amended with vermicompost, FYM as well as cocopeat on plant growth were reported by Chamani et al. (2008) in Petunia hybrida, Sultana et al. (2015) in zinnia, Sarkar et al. (2016) in dieffenbachia and dracaena, Okunlola and Ogungbite (2016) in Sanseveria liberica and Abid et al. (2017) in Dracaena reflexa.
The data on leaf area per plant (Table 4) as influenced by different growing media was significant and  T9: Cocopeat + Vermiculite + FYM+ Vermicompost (1:1:1:1 V/V) recorded the maximum leaf area per plant (1544, 1538.40, 1541.20) which is on par with T12: Cocopeat + Wood Biochar + FYM + Vermicompost (1:1:1:1 V/V) (1530.33, 1525.13, 1527.73 ) during 2023, 2024 and pooled, respectively. It was noticed that composition of growing media significantly influenced leaf area. The treatments T9 and T12 were found superior and the superiority of these treatments with respect to leaf area might be due to better physical properties contributed by cocopeat and vermiculite and improvement in chemical properties by supplementing with biochar as well as vermicompost resulting in more nutrient uptake and better plant growth. Similar findings were also reported by Chamani et al. (2008) in Petunia hybrida and Sultana et al. (2015) in Zinnia elegans.
Table 4: Effect of different soilless media substrates on Leaf width (cm), Petiole length and Petiole girth at 135 DAP of potted syngonium 
	                                               Treatments
	Root length (cm) 
	     No of roots per plant 
	  Leaf area per plant 

	
	2023
	2024
	Pooled
	2023
	2024
	Pooled
	2023
	2024
	Pooled

	T1
	29.18
	29.12
	29.15
	14.07
	14.07
	14.07
	1406.80
	1403.80
	1405.30

	T2
	36.09
	35.99
	36.04
	18.47
	18.27
	18.37
	1468.47
	1464.47
	1466.47

	T3
	40.67
	40.59
	40.63
	22.80
	22.60
	22.70
	1503.27
	1497.27
	1500.27

	T4
	26.75
	26.61
	26.68
	13.27
	13.07
	13.17
	1394.33
	1386.33
	1390.33

	T5
	31.11
	30.99
	31.05
	15.40
	15.20
	15.30
	1427.93
	1422.93
	1425.43

	T6
	39.18
	38.94
	39.06
	21.40
	21.20
	21.30
	1492.33
	1488.33
	1490.33

	T7
	34.66
	34.48
	34.57
	17.40
	17.20
	17.30
	1459.80
	1456.80
	1458.30

	T8
	41.55
	41.33
	41.44
	24.00
	23.80
	23.90
	1515.00
	1515.00
	1515.00

	T9
	43.45
	43.21
	43.33
	26.07
	26.07
	26.07
	1544.00
	1538.40
	1541.20

	T10
	32.80
	32.74
	32.77
	16.20
	16.00
	16.10
	1441.27
	1437.67
	1439.47

	T11
	37.83
	37.67
	37.75
	20.47
	20.27
	20.37
	1479.40
	1475.40
	1477.40

	T12
	42.59
	42.41
	42.50
	25.60
	25.40
	25.50
	1530.33
	1525.13
	1527.73

	T13
	13.82
	10.68
	12.25
	5.53
	5.73
	5.63
	1195.67
	1213.00
	1204.33

	 SEm ±
	0.27
	0.30
	0.28
	0.57
	0.60
	0.58
	11.28
	8.35
	9.44

	CD at 5%
	0.80
	0.88
	0.81
	1.65
	1.74
	1.69
	32.78
	24.28
	27.45





Conclusion 
From the present investigation, it is evident that among different growing media, T9: Cocopeat + Vermiculite + FYM + Vermicompost (1:1:1:1 V/V) exhibited the most significant improvement in vegetative growth parameters of potted Syngonium and can be recommended as media for commercial propagation of Syngonium in nurseries.



REFERENCES 
Abid, M., Asif, M., Bashir, M., & Nasir, A. (2017). Growth response of song of India (Dracaena reflexa) to various growing substrates. International Journal of Chemical Science, 1(2), 105-109. https://www.chemicaljournals.com/archives/2017-issues/vol-1-issue-2/ 
Abirami, K., Rema, J., Mathew, P. A., Srinivasan, V., & Hamza, S. (2010). Effect of different propagation media on seed germination, seedling growth and vigour of nutmeg (Myristica fragrans Houtt.). Journal of Medicinal Plants Research, 4(19), 2054-2058. https://doi.org/10.5897/JMPR10.394
Anjana, Fatmi, U., & Singh, D. (2017). Effect of different potting media in different potted croton (Codieum variegatum) varieties under shade net condition in Allahabad, India. International Journal of Current Microbiology and Applied Science, 6(8), 3760-3764. https://doi.org/10.20546/ijcmas.2017.608.454 
Awang, Y., Shaharom, A., Mohamad, S. R. B., & Selamat, A. (2010). Growth dynamics of Celosia cristata grown in cocopeat, burnt rice hull and kenaf core fiber mixtures. American Journal of Agricultural and Biological Sciences, 5(1), 70–76. https://doi.org/10.3844/ajabssp.2010.70.76 
Chamani, E., Joyce, D. C., & Reihanytabar, A. (2008). Vermicompost effects on the growth and flowering of Petunia hybrida ‘Dream Neon Rose’. American-Eurasian Journal of Agricultural & Environmental Sciences. http://www.idosi.org/aejaes/aejaes.htm 
Kavipriya, M. V., Sankari, A., & Jegadeswari, D. (2019). Studies on the effect of alternate media on growth of “Dracaena reflexa ‘variegata’. International Journal of Current Microbiology and Applied Sciences, 8(2): 3394-3400. https://doi.org/10.20546/ijcmas.2019.802.395 
Nair, S. A., & Bharathi, T. U. (2015). Influence of potting media composition on pot mum production. The biosean, 10(1): 73-76. https://www.researchgate.net/publication/281300000_Influence_of_potting_media_composition_on_pot_mum_production 
Okunlola, A. I., & Ogungbite, O. C. (2016). Influence of different growth media on the morphometric characters of Sansevieria liberica. Advances in Crop Sciences and Technology, 4(5):1-5. https://doi.org/10.4172/2329-8863.1000240 
Sahni, S., Sarma, B. K., Singh, D. P., Singh, H. B., & Singh, K. P. (2008).  Vermicompost enhances performance of plant growth promoting rhizobacteria in Cicer arietinum rhizosphere against Sclerotium rolfsii. Crop Protection, 27(3-5):369-76. https://doi.org/10.1016/j.cropro.2007.07.001 
Sankari, A., Kavipriya, M. V. Anand, M., & Jegadeswari, D. (2019). Effect of alternate media on growth of “Asparagus sprengeri”. International Journal of chemical Studies, 7(3): 315- 319. https://www.chemijournal.com/archives/2019/vol7issue3/PartE/7-3-20-600.pdf 
Sarkar, N., Jana, D., Nellipalli, V. N. & Mandal, T. (2016). Efficacy of different media composition on Dieffenbachia and Dracaena in pots. The Bioscan, 11(4): 2457- 2461.
Singh, D. R., & Nair, S. A. (2003). Standardization of rooting media for cuttings of certain house plants. Journal of Ornamental Horticulture, 6(1): 78-79. 
Sultana, S., Kashem, M. A., & Mollah, A. K. M. M. (2015). Comparative assessment of cow manure vermicompost and NPK Fertilizers and on the growth and production of Zinnia (Zinnia elegans) flower. Open Journal of Soil Science, 5: 193-198. https://doi.org/10.4236/ojss.2015.59019 
Swetha, S., Padmalatha, V., Dhanumjaya Rao, K., & Siva Shankar, A. (2014). Effect of potting media on growth and quality in Aglaonema. Journal of Horticultural Sciences, 9(1):90-93. https://doi.org/10.24154/jhs.v9i1.231 
Thakur, T., Grewal, H. S., & Kukal, S. S. (2018). Impact of growing medium composition on morphological development of chrysanthemum (Chrysanthemum morifolium Ramat cv. Snowball). Current Science, 115(6):1198- 1203. https://doi.org/10.18520/cs/v115/i6/1198-1203 





