INFLUENCE OF ORGANIC SEED TREATMENT AND GROWING MEDIA ON SEEDLING GROWTH AND VIGOUR OF PAPAYA (CARICA PAPAYA L.) CV. RED LADY





ABSTRACT

This research aimed to carry out the influence of organic seed treatment and growing media on seedling growth and vigour of papaya cv. Red Lady. It was conducted at the Fruit Research Station, Imalia, Department of Horticulture, College of Agriculture, JNKVV, Jabalpur (M.P) during October to March 2024-2025. The study consisted of 16 treatment combinations with 3 replications laid out in factorial completely randomized block design. There was significant impact of different treatment combinations on growth and vigour of papaya. The result showed that among the various treatment combinations, seed soaked in coconut water and sown in growing media comprises of soil+ sand+ vermicompost enriched with Azospirillum i.e., S2M3 had highest plant height (15.95 and 20.64 cm), stem girth (5.01 and 7.08 mm) and number of leaves (9.88 and 11.55) at 120 and150 DAS respectively. Root length (19.80 cm), fresh and dry weight of root (7.52 and 1.83 g), fresh and dry weight of shoot (11.44 and 2.55 g), seedling vigour index-I (3773.6), seedling vigour index-II (409.2) and survival percentage (86.89 %) at 150 DAS also found significantly highest in S2M3.
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1. INTRODUCTION

Papaya (Carica papaya L.) belongs to family caricaceae and is native to tropical America. Pa-paya is also known as kalpa viruksha, as different parts of plant are used for food, fodder and as raw material in different agro-based industries. It is a major fruit crop cultivated in tropical and subtropical regions of the world. The Mild subtropical climate with optimum temperature range of 25◦C–35◦C is considered ideal for papaya cultivation. This fruit is one of the richest source of vitamin A (2020 IU/100g) and is useful in the treatment of cancer, Alzheimer’s dis-ease, diabetes, piles and digestive disorders.
India is the largest producer of papaya about 5.7-6.0 million tonnes (NHB 2022-23) [18]. It is grown in different states of India including Madhya Pradesh, Chhattisgarh, Bihar, Maharashtra, Gujarat, Haryana, Andhra Pradesh, Tamil Nadu and Assam where, Madhya Pradesh contributes about 0.5-0.6 million tonnes of papaya production (NHB 2022-23) [18].
Production of healthy and vigorous papaya seedling is a major challenge for farmers as they are commercially propagated through seed. Red lady is the widely used variety among farmers due to its hermaphrodite nature and extended shelf life of fruits. However, the high seed cost of this variety is the major limitation. Therefore, increasing germination rate and seedling survival percentage is essential for farmers.
One of the most effective ways to improve seedling growth and vigour is through seed treat-ment, which includes physical, chemical and biological methods. Among these, biological seed treatment involves the use of coconut water, beejamrita, and cow dung slurry which contains growth-promoting substances like auxins, nitrogen, phosphorous, potassium, micronutrients and biodigestable enzymes that enhance seedling growth and vigour. Growing media play vi-tal role for quality horticultural crop production, nursery potting media directly influence the seedling quality (Agbo and Omaliko, 2006) [1]. Use of bio-enriched growing media play cru-cial role in improving crop growth by producing phytohormones and increasing nutrient uptake by plant. Moreover, they contribute to sustainable crop production by maintaining soil fertility and productivity. The experiment was conducted to study the effect of organic seed treatment and bio-enriched growing media on seedling growth and vigour of papaya cv. Red Lady.

2. MATERIAL AND METHODS

The experiment was conducted at the Fruit Research Station, Imalia, Department a Horticul-ture, College of Agriculture, JNKVV, Jabalpur (M.P) during October to March 2024-2025. Seeds of papaya cv. Red Lady were purchased from Durg market. The experiment was laid out in factorial completely randomized block design with four levels of soaking media viz. S1(water), S2 (100% coconut water), S3 (100% beejamrit) and S4 (50% cow dung slurry) as well as four levels of bio-enriched growing media viz. M1 (soil+ sand+ vermicompost, 1:1:1), M2(soil+ sand+ vermicompost+ Azotobacter @ 50g/polybag), M3 (soil+ sand+ vermicom-post+ Azospirillum @ 50g/polybag) and M4 (soil+ sand+ vermicompost+ Effective microor-ganism @ 50ml/polybag). Seeds were soaked in different soaking media for 24 hours prior to sowing at a depth of 1-2 cm in different growing media. Observations were recorded on

plant height in centimeter using metric scale from base to growing tip, stem girth in millimeter using vernier calliper and number of leaves in seedling were counted at 120 and 150 DAS. Root length in centimeter using metric scale, fresh and dry weight of root and shoot using weighing balance, seedling vigour index- I, seedling vigour index- II and survival percentage at 150 DAS. Data were statistically analysed using standard method suggested by Panse and Sukhatma (1985) [22].

Seedling vigour index−I = Germination percentage×[Root length (cm)+Shoot length (cm)] Seedling vigour index−II = Germination percentage × Dry weight of seedlings (g)
Total no. of seedlings survived

Survival (%) =

Total no. of seedlings

× 100


3. RESULTS AND DISCUSSION

Effect of seed soaking
Results illustrated in Table 1 indicated that seed soaked with coconut water @ 100% (S2) ob-served maximum plant height, stem girth, number of leaves, fresh and dry weight of shoot. The enhanced growth and development of papaya seedlings may be due to the use of coconut water which is a natural source of plant growth promoters including auxins (IAA and IBA), cytokinins, and gibberellins resulting in improved height of plant (Setiawati et al., 2010) [31]. Gibberellins promote cell division and elongation of stem, also auxin in combination with gibberellins activate cambial cells and promote formation of new tissues, resulting in better stem girth (Dhankhar and Singh, 1996; Patil and Patil, 2010) [6] [23]. The fresh shoot weight depends on factors like leaf area, moisture content in plant tissues and growth of plant (Tzortza-kis, 2009)[34], while dry weight may be due to plant height and stem girth which ultimately contribute in biomass accumulation. The results were in close agreement with the findings of Mohan and Rajendran (2014) [16] in wood apple.
The experimental studies shown in Table 2 revealed that seed soaking significantly affect var-ious root parameters. Highest root length, fresh and dry weight of root was reported in seed soaked under coconut water which might be due the presence of phytohormones like cytokinin facilitate cell division and differentiation within root meristem, thereby encouraging root elon-gation (Muller and Leyser, 2011) [17]. Moreover, auxin play crucial role in root initiation (Jon-avs et al., 2012) [13]. In addition to phytohormones, coconut water also supplies macro and micro nutrients which led to proper growth and development process reflects greater biomass (Fitch, 2005) [10]. This finding is also supported by Origenes and Lapitan (2020) [21] in kam-agong.
As shown in Table 3 that the seedling vigour index-I and seedling vigour index-II increased significantly with coconut water recorded the highest value, possibly due to the presence of gibberellin in coconut water (Basra et al. 2005) [4]. Gibberellin stimulate the production of hydrolyzing enzyme which in turn lead to rapid release of energy, thereby supporting germina-tion (Renugadevi and Vijayageetha, 2006) [28]. In addition, coconut water also supply nutrient

that promote seedling development which, ultimately improve seedling vigour index I and II. Similar results were also observed by Hemalatha et al. (2024) [12]
The data presented in Table 4 revealed the highest survival percentage in seed soaked with co-conut water. The increase in the survival percentage may be attributed to the presence of several plant growth regulator primarily cytokinin, nutrients such as amino acids, nitrogenous com-pounds, organic acid, sugar and lipids which enhance the germination and growth of seedling. Rana et al. (2020) [27] reported that seeds soaking with coconut water improved germination and growth of seedling in custard apple.


Effect of Bio-enriched growing media
The investigated data represents that treatment Soil+ Sand+ VC+ Azospirillum (M3) shows maximum plant height, stem girth, number of leaves, fresh and dry weight of shoot as this media contain Azospirillum which produces phytohormones, such as auxins, gibberellins, and cytokinins, essential for regulating cell division, elongation, and organ expansion, which di-rectly contribute in increased plant growth, such as plant height, stem girth and leaf formation (Guerrero-Molina et al., 2015; El´ıas et al., 2018) [11] [8]. The combined effect of phytohor-mone production, enhanced metabolic activity, and improved nutrient availability leads to shoot development, which ultimately results in increased fresh and dry weight of shoot.
Results on growing media also revealed that Soil+ Sand+ VC+ Azospirillum shows highest root length, fresh and dry weight of root. The possible reason may be due to the Azospirillum enhance the availability of nutrient and water by altering the root architecture, encouraging lateral root formation and root hair development (Dobbelaere et al. 1999; Steenhoudt and Van-derleyden, 2000) [7] [32]. These alteration in root architecture increases root surface area, root length, and volume result in greater fresh and dry weight of roots. Similar results were also reported by Ribaudo et al., (2006) [29] in tomato plant.
The maximum values for seedling vigour index-I and seedling vigour index-II were found in growing media containing Soil+ Sand+ VC+ Azospirillum. The presence of Azospirillum bac-teria that produces phytohormones and increases the germination rate. It also enhances water and nutrient uptake support increased seedling length and vigour, directly influencing seedling vigour index-I. Furthermore, it modifies the root architecture, colonizes rhizosphere and pro-duces phytohormones such as auxin, gibberellins, and cytokinins. These hormones enhance lateral root branching and root hair formation, increasing the root surface area. The increased root biomass contributes to improved seedling vigour index-II. These results are in agreement with de Souza et al. (2020) [5] and Ramamoorthy et al. (2000) [26].
In the experimental studies, the highest survival percentage of seedling in growing media con-taining soil, sand, VC and Azospirillum which might be due to the nitrogen fixing ability of Azospirillum, solubilization of nutrient, increases nutrient and water uptake and its capacity to produce growth hormones (Bashan and de-Bashan, 2010) [3] resulting in better seedling growth and vigour. Similar findings were also recorded by Mangmang et al. (2015) [15] in tomato.

Effect of seed soaking and bio enriched growing media
The investigated data during experimental period revealed that treatment S2M3 (Coconut wa-ter and Soil+ Sand+ VC+ Azospirillum) showed maximum plant height, stem girth, number of leaves, fresh and dry weight of shoot these findings could be due to coconut water which contain different plant growth promoters and nutrients which stimulate nutrient uptake and metabolic activity. Moreover, Azospirillum inoculation also has the ability to increase nutrient availability and all of which led to promote seedling growth and biomass accumulation (Sekar, 1995; Rajendran et al., 2003; Kasthuri Rengamani et al., 2006). [30] [25] [14]. Similar find-ings were also reported by Mohan and Rajendran (2014) [16] in wood apple.
The treatment combination of coconut water and Soil +Sand +VC +Azospirillum showed max-imum root length, fresh and dry weight of root. It might be due to the presence of coconut water which is natural substance rich in growth promoting substance including minerals, pro-teins, vitamins, zeatin, and high concentration of potassium and chloride, sucrose, fructose. Furthermore, Azospirillum also produces phytohormones which stimulate the functional ac-tivity of root meristematic cells, and thereby enhancing root formation and enhance biomass accumulation. These finding are in agreement with Nora et al. (2018) [19] in cocoa seed.
Maximum seedling vigour index-I and seedling vigour index-II were observed in interaction effect of coconut water and soil, sand, vermicompost enriched with Azospirillum. The use of coconut water that rapidly enhances seed germination and influencing overall germination percentage (Patino and Ferley, 2011) [24]. Also, the Azospirillum improves nutrient uptake, promote photosynthesis activity and enhance seedling growth (Fayez et al., 1985) [9] which contribute in the improved seedling vigour index. Talpur et al., 2024 [33] reported that jujube seeds treated with coconut water reported superior result in seedling vigour index.
Soaking seed with coconut water along with the use of soil, sand, vermicompost and Azospiril-lum as growing media reported highest survival percentage. This could be due to coconut water constitute of active growth regulator compound such as amino acid, nitrogenous substance, or-ganic acids, enzymes, sugars, and lipids which play key role in plant growth and development, contributing in more vigorous, robust, and active plantlets (Arditi, 2009; Yong et al., 2009) [2][36]. Aditionally, Azospirillum enhances root biomass, root thickness, root density and root surface area (Okon and Kapulnik, 1986) [20] which are essential for supporting overall growth of plant. Same trend was also observed by Undie et al. (2018) [35] in kola nut reported the production of vigorous seedling.




Table 1: Effect of seed soaking and bio-enriched growing media on plant height, stem girth, and number of leaves at 120 and 150 DAS
	Treatment
	Plant height (cm)
	Stem girth (mm)
	No. of leaves

	
	120 DAS
	150 DAS
	
	120 DAS
	150 DAS
	
	120 DAS
	150 DAS

	Seed soaking (S)
S1: Water
	
11.32
	
15.72
	
3.46
	
5.03
	
7.87
	
9.37

	S2: Coconut water
	13.12
	17.84
	4.15
	5.96
	8.72
	10.26

	S3: Beejamrit
	12.20
	16.80
	3.78
	5.32
	8.09
	9.59

	S4: Cow dung slurry
	11.85
	16.32
	3.90
	5.49
	8.43
	9.97

	SEm±
	0.14
	0.20
	0.06
	0.08
	0.05
	0.06

	CD (5%)
	0.39
	0.57
	0.18
	0.22
	0.15
	0.18

	Bio-enriched growing media (M)
M1: Soil + Sand + VC
	
9.80
	
14.06
	
3.20
	
4.57
	
6.99
	
8.07

	M2: Soil + Sand + VC + Azotobacter
	12.75
	17.67
	4.03
	5.85
	8.89
	10.58

	M3: Soil + Sand + VC + Azospirillum
	14.91
	19.46
	4.73
	6.46
	9.51
	11.22

	M4: Soil + Sand + VC + EM
	11.03
	15.48
	3.34
	4.92
	7.72
	9.33

	SEm±
	0.14
	0.20
	0.06
	0.08
	0.05
	0.06

	CD (5%)
	0.39
	0.57
	0.18
	0.22
	0.15
	0.18

	Interaction (S × M)
S1M1: Water + M1
	
9.30
	
13.50
	
3.03
	
4.36
	
6.60
	
7.62

	S1M2: Water + M2
	11.59
	16.27
	3.42
	5.28
	8.43
	10.01

	S1M3: Water + M3
	13.78
	18.26
	4.24
	5.75
	9.16
	10.91

	S1M4: Water + M4
	10.59
	14.84
	3.14
	4.72
	7.31
	8.95

	S2M1: Coconut water + M1
	10.33
	14.61
	3.31
	4.78
	7.27
	8.46

	S2M2: Coconut water + M2
	14.62
	20.00
	4.77
	6.92
	9.67
	11.39

	S2M3: Coconut water + M3
	15.95
	20.64
	5.01
	7.08
	9.88
	11.55

	S2M4: Coconut water + M4
	11.58
	16.10
	3.52
	5.08
	8.04
	9.64

	S3M1: Beejamrit + M1
	9.95
	14.53
	3.19
	4.55
	6.91
	8.00

	S3M2: Beejamrit + M2
	12.82
	17.53
	3.83
	5.41
	8.45
	10.11

	S3M3: Beejamrit + M3
	15.02
	19.64
	4.81
	6.41
	9.36
	10.98

	S3M4: Beejamrit + M4
	11.01
	15.50
	3.28
	4.91
	7.61
	9.27

	S4M1: Cow dung slurry + M1
	9.61
	13.61
	3.25
	4.60
	7.16
	8.20

	S4M2: Cow dung slurry + M2
	11.98
	16.87
	4.08
	5.78
	8.99
	10.80

	S4M3: Cow dung slurry + M3
	14.87
	19.31
	4.86
	6.62
	9.63
	11.44

	S4M4: Cow dung slurry + M4
	10.94
	15.48
	3.43
	4.98
	7.93
	9.45

	SEm±
	0.27
	0.40
	0.12
	0.16
	0.11
	0.13

	CD (5%)
	0.57
	0.78
	0.36
	0.45
	0.30
	0.36



DAS Days After Sowing, VC Vermicompost, EM Effective Microorganisms, SEm± Standard Error of Mean, CD Critical Difference



Table 2: Effect of seed soaking and bio-enriched growing media on fresh and dry weight of root and shootTreatment
Fresh	wt. of root (g)
Dry wt. root (g)
of
Fresh wt. of shoot (g)
Dry wt. of shoot (g)
Seed soaking (S)
S1: Water

4.21

0.66


5.64

0.99
S2: Coconut water
5.84
1.27

8.46
1.79
S3: Beejamrit
4.59
0.81

6.40
1.17
S4: Cow dung slurry
4.93
0.85

6.53
1.25
SEm±
0.05
0.03

0.04
0.04
CD (5%)
0.14
0.09

0.12
0.12
Bio-enriched growing media (M)
M1: Soil + Sand + VC

3.88

0.62


4.81

0.94
M2: Soil + Sand + VC + Azotobacter
5.50
1.04

7.76
1.57
M3: Soil + Sand + VC + Azospirillum
6.07
1.17

9.28
1.74
M4: Soil + Sand + VC + EM
4.13
0.76

5.18
0.96
SEm±
0.05
0.03

0.04
0.04
CD (5%)
0.14
0.09

0.12
0.12
Interaction (S × M)
S1M1: Water + M1

3.78

0.58


4.58

0.82
S1M2: Water + M2
4.54
0.71

6.01
0.94
S1M3: Water + M3
4.84
0.72

7.45
1.36
S1M4: Water + M4
3.69
0.64

4.50
0.86
S2M1: Coconut water + M1
3.96
0.61

5.22
1.03
S2M2: Coconut water + M2
7.29
1.77

11.05
2.54
S2M3: Coconut water + M3
7.52
1.83

11.44
2.55
S2M4: Coconut water + M4
4.60
0.86

6.14
1.05
S3M1: Beejamrit + M1
3.83
0.64

4.67
0.94
S3M2: Beejamrit + M2
4.97
0.83

6.51
1.27
S3M3: Beejamrit + M3
5.71
1.01

9.15
1.51
S3M4: Beejamrit + M4
3.84
0.75

5.25
0.95
S4M1: Cow dung slurry + M1
3.94
0.65

4.76
0.95
S4M2: Cow dung slurry + M2
5.19
0.84

7.46
1.52
S4M3: Cow dung slurry + M3
6.20
1.10

9.07
1.54
S4M4: Cow dung slurry + M4
4.40
0.80

4.84
0.99
SEm±
0.10
0.07

0.09
0.08
CD (5%)
0.28
0.19

0.25
0.23






Table 3: Effect of seed soaking and bio-enriched growing media on seedling vigour index I and seedling vigour index II
	Treatment
	Seedling vigour index I
	Seedling vigour index II

	Seed soaking (S)
S1: Water
	
2066.8
	
122.6

	S2: Coconut water
	3029.5
	271.8

	S3: Beejamrit
	2429.0
	151.7

	S4: Cow dung slurry
	2492.0
	167.5

	SEm±
	42.28
	5.72

	CD (5%)
	122.37
	16.47

	Bio-enriched growing media (M)
M1: Soil + Sand + VC
	
1809.3
	
105.7

	M2: Soil + Sand + VC + Azotobacter
	2764.2
	216.7

	M3: Soil + Sand + VC + Azospirillum
	3302.5
	259.5

	M4: Soil + Sand + VC + EM
	2141.2
	131.7

	SEm±
	42.28
	5.72

	CD (5%)
	122.37
	16.47

	Interaction (S × M)
S1M1: Water + M1
	
1521.3
	
91.7

	S1M2: Water + M2
	2186.6
	116.8

	S1M3: Water + M3
	2799.8
	172.6

	S1M4: Water + M4
	1759.4
	109.6

	S2M1: Coconut water + M1
	2185.5
	125.0

	S2M2: Coconut water + M2
	3470.7
	386.9

	S2M3: Coconut water + M3
	3773.6
	409.2

	S2M4: Coconut water + M4
	2688.2
	165.0

	S3M1: Beejamrit + M1
	1743.5
	99.9

	S3M2: Beejamrit + M2
	2612.8
	161.6

	S3M3: Beejamrit + M3
	3130.4
	209.9

	S3M4: Beejamrit + M4
	2229.3
	135.5

	S4M1: Cow dung slurry + M1
	1787.0
	106.1

	S4M2: Cow dung slurry + M2
	2786.7
	200.7

	S4M3: Cow dung slurry + M3
	3506.4
	246.4

	S4M4: Cow dung slurry + M4
	1888.0
	116.8

	SEm±
	84.96
	11.43

	CD (5%)
	244.74
	32.93






Table 4: Effect of seed soaking and bio-enriched growing media on survival percentage (%) at 150 DASTreatment
Survival percentage (%) at 150 DAS
Seed soaking (S)
S1: Water

76.19
S2: Coconut water
81.94
S3: Beejamrit
78.22
S4: Cow dung slurry
77.62
SEm±
0.37
CD (5%)
1.07
Bio-enriched growing media (M)
M1: Soil + Sand + VC

72.16
M2: Soil + Sand + VC + Azotobacter
81.54
M3: Soil + Sand + VC + Azospirillum
84.21
M4: Soil + Sand + VC + EM
76.05
SEm±
0.37
CD (5%)
1.07
Interaction (S × M)
S1M1: Water + M1

68.67
S1M2: Water + M2
78.78
S1M3: Water + M3
82.50
S1M4: Water + M4
74.81
S2M1: Coconut water + M1
74.71
S2M2: Coconut water + M2
86.67
S2M3: Coconut water + M3
86.89
S2M4: Coconut water + M4
79.50
S3M1: Beejamrit + M1
73.19
S3M2: Beejamrit + M2
80.72
S3M3: Beejamrit + M3
83.96
S3M4: Beejamrit + M4
75.00
S4M1: Cow dung slurry + M1
72.06
S4M2: Cow dung slurry + M2
80.00
S4M3: Cow dung slurry + M3
83.50
S4M4: Cow dung slurry + M4
74.90
SEm±
0.74
CD (5%)
2.14



4. CONCLUSION

From the experiment it can be concluded that the treatment combination of S2M3 (coconut water and soil +sand +vermicompost +Azospirillum) were superior for improving plant height, stem girth, number of leaves, fresh and dry weight of shoot, root length, fresh and dry weight of root, seedling vigour index- I, seedling vigour index-II and survival percentage of papaya seedling cv. Red lady. Thus, the study revealed that soaking papaya seeds with coconut water and growing in media composed of soil +sand +vermicompost +Azospirillum promote seedling growth, and increase economic return.
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