
 

~ 141 ~ 

Journal of Pharmacognosy and Phytochemistry 2019; 8(5): 141-143

 
 
 
 
 
 

 
E-ISSN: 2278-4136 

P-ISSN: 2349-8234 

JPP 2019; 8(5): 141-143 

Received: 13-07-2019 

Accepted: 15-08-2019 

 
Bimal Prabhat Dash 

Department of Horticulture, 

Sam Higginbottom University of 

Agriculture, Technology & 

Sciences, Prayagraj,  

Uttar Pradesh, India 

 

Deepanshu 

Department of Horticulture, 

Sam Higginbottom University of 

Agriculture, Technology & 

Sciences, Prayagraj,  

Uttar Pradesh, India 

 

Devi Singh 

Department of Horticulture, 

Sam Higginbottom University of 

Agriculture, Technology & 

Sciences, Prayagraj,  

Uttar Pradesh, India 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Correspondence 

Bimal Prabhat Dash 

Department of Horticulture, 

Sam Higginbottom University of 

Agriculture, Technology & 

Sciences, Prayagraj,  

Uttar Pradesh, India 

 

 

 

 

 

 

 

 

Effect of different growing media on seed 

germination and subsequent seedling growth of 

papaya (Carica papaya Linn) cv. Pusa Nanha 

under Prayagraj agro climatic conditions 

 
Bimal Prabhat Dash, Deepanshu and Devi Singh 

 
Abstract 

An experiment was conducted at the Department of Horticulture, Sam Higginbottom University of 

Agriculture, Technology & Sciences, Prayagraj (U.P)-211007, India during year 2018-19 to investigate 

the “Effect of various growing media on seed germination and subsequent seedling growth of papaya 

(Carica papaya Linn) cv. Pusa Nanha under Prayagraj agro climatic conditions”. The experiment was 

laid out in Completely Randomized Design (CRD). There were thirteen treatments including control 

replicated three times in which growing media such as pond soil, vermicompost, vermiculite and perlite 

mixed in various percentages which gave better results with Seedling vigour, Seedling length (cm), Stem 

girth (mm), Number of leaves, Root length (cm), Fresh weight of seedling, Shoot-root ratio and Survival 

percentage (%) compared to control and other treatments. Hence, it can be recommended that T12-10% 

Pond soil + 30% Vermicompost + 30% Vermiculite + 30%. Perlite as the most effective growing media 

among the all treatments. 
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Introduction 

Papaya (Carica papaya Linn.) belonging to the family Caricaceae is an important fruit crop of 

tropical world and has long been known as wonder fruits of the tropics. Papaya is the fruit of 

plant Carica papaya L. (Bhardwaj et al. 2014). In India, it gives higher production of fruits per 

hectare and income next to banana (Singh, 1990). It is native of Tropical America (Hofmeyr, 

1945) [7].  

Since papaya is commercially propagated by seeds, the various factors like type of substrate 

used, water, oxygen, temperature, light, plant species etc. are most important for successful 

production of the crop. (Hartman et al. 2001). The germination of papaya seeds was reported 

slow, erratic and incomplete (Chako and Singh, 1966) [5]. A good growing medium anchorage 

or support to the plant, serves as reservoir for nutrients and water allow oxygen diffusion to the 

roots and permit gaseous exchange between the roots and atmosphere outside the root 

substrate (Abad et al., 2002) [1]. Generally, media for fruit crop seedlings are composed of soil 

and different organic matters. The quality of seedlings obtained from a nursery influences re-

establishment in the field and eventual productivity of an orchard (Baiyeri, 2006)  [2]. The pond 

soil which contains a large amount of organic matter is generally used as a basic medium 

because it is cheapest and easy to procure. Unlike other soils, pond soils are rich in proportions 

of sand, silt and clay, which results in increased potential of the soil to grow vegetation in 

many ways like having high water holding capacity, effective drainage, supply of enormous 

organic matter and better aeration. Pond bottom soil pH can range from less than 4 to more 

than 9, but the best pH for pond soils is considered to be about neutral. A procedure for 

classifying pond soil based on the characteristics of horizons has been formulated (Boyd et al., 

2002) [4].  

Essentially perlite and vermiculite are used in the horticultural industry because they both 

provide aeration and drainage, they can retain and hold substantial amount of water and later 

release it as needed. They are sterile and free from diseases, having a fairly neutral pH 

(especially perlite which is neutral), and readily available, non-toxic, safe to use, and relatively 

inexpensive. Likewise, Vermicompost refers to a mixture of worm casting, organic material, 

humus, living earthworms, their cocoons and other organisms. It is a finely-divided mature 

peat-like material which is produced by a non-thermophilic process involving interactions 

between earthworms and microorganisms. Earthworm reduces C: N ratio, increase humic acid 

content, cation exchange capacity and water soluble carbohydrates (Talashilkar et al., 1999) [8].  
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Materials and Methods 

The experiment entitled “Effect of various growth media on 

Germination and Seedling Growth of Papaya (Carica papaya 

L.) C.v Pusa Nanha” was conducted in the polyhouse, 

Departmental of Horticulture, SHUATS, Prayagraj during 

2018-19.  

 

Experimental material 

Different growing media viz., Pond Soil, Vermicompost, 

Vermiculite and Perlite were used in different proportion as a 

mixture for sowing seeds and growing seedlings. Black 

polythene bags of 4”× 6” size were filled with different 

mixture of growing media according to the treatments. Two 

seeds of the papaya were dibbled at about 2 to 3 cm depth in 

each polythene bag. For each treatment 5 polythene bags were 

filled in every replication and kept in net house having 75% 

green net shed. 

The experiment was laid out by Completely Randomized 

Design (CRD) replicated 3 times. There were thirteenth 

treatments including control. The data were recorded during 

the course of investigations and subjected to statistical 

analysis of variance. 

 
Table 1: Shows symbols and treatments 

 

Symbols Treatments 

T0 Pond soil (100%) [Control] 

T1 Pond soil (90%) + Vermicompost (10%) 

T2 Pond soil (80%) + Vermicompost (20%) 

T3 Pond soil (70%) + Vermicompost (30%) 

T4 Pond soil (80%) + Vermicompost (10%) +Vermiculite (10%) 

T5 Pond soil (60%) + Vermicompost (20%) +Vermiculite (20%) 

T6 Pond soil (40%) + Vermicompost (30%) +Vermiculite (30%) 

T7 Pond soil (80%) + Vermicompost (10%) + Perlite (10%) 

T8 Pond soil (60%) + Vermicompost (20%) + Perlite (20%) 

T9 Pond soil (40%) + Vermicompost (30%) + Perlite (30%) 

T10 Pond soil (70%) + Vermicompost (10%) +Vermiculite (10%) + Perlite (10%) 

T11 Pond soil (40%) + Vermicompost (20%) +Vermiculite (20%) + Perlite (20%) 

T12 Pond soil (10%) + Vermicompost (30%) +Vermiculite (30%) + Perlite (30%) 

 

Results and Discussion  

Perusal of table reveals the maximum seedling vigour (%) 

(94.27%) was recorded under treatment T12 i.e. [Pond soil 

(10%) + Vermicompost (30%) +Vermiculite (30%) + Perlite 

(30%)] and the minimum seedling vigour (%) (71.29%) was 

recorded under the treatment T0 where only (100% Pond soil). 

The statistical analysis of seedling height of papaya seedlings 

was also significantly influenced by the data indicates that 

there was significant difference in seedling height. Similarly, 

the maximum stem girth of papaya seedlings 7.42 mm 

recorded in treatment T12 [(Pond soil (10%) + Vermicompost 

(30%) +Vermiculite (30%) + Perlite (30%)] and minimum 

stem girth was recorded 5.91 with T0 (100% Pond soil). 

Moreover the maximum number of leaves of papaya seedlings 

recorded as 8.90 in treatment T12 [(Pond soil (10%) + 

Vermicompost (30%) +Vermiculite (30%) + Perlite (30%)] 

and minimum recorded was 6.59 in T0 (100% Pond soil). In 

the case of root length (cm), 10.81 cm was recorded under 

treatment T12 i.e. ((Pond soil (10%) + Vermicompost (30%) 

+Vermiculite (30%) + Perlite (30%) and minimum root length 

(cm) (6.20 cm) was recorded under the treatment T0 where 

only (100% Pond soil). However the maximum fresh weight 

of shoot (3.76 g) was recorded under treatment T12 i.e. [(Pond 

soil (10%) + Vermicompost (30%) +Vermiculite (30%) + 

Perlite (30%)], the minimum fresh weight of shoot (2.03 g) 

was recorded under the treatment T0 where only (100% Pond 

soil). The maximum fresh weight of root (1.02 g) was 

recorded under treatment T12 i.e. [(Pond soil (10%) + 

Vermicompost (30%) +Vermiculite (30%) + Perlite (30%)] 

and the minimum fresh weight of root (0.62 g) was recorded 

under the treatment T0 where only (100% Pond soil). 

Similarly the maximum shoot root ratio (4.19) was recorded 

under treatment T10 i.e. [(Pond soil (70%) + Vermicompost 

(10%) +Vermiculite (10%) + Perlite (10%)]. However the 

minimum shoot root ratio (0 3.26) was recorded under the 

treatment T1 where [(Pond soil (90%) + Vermicompost 

(10%)] soil. The maximum Survival (%) (92.38%) was 

recorded under treatment T12 i.e. [(Pond soil (10%) + 

Vermicompost (30%) +Vermiculite (30%) + Perlite (30%)] 

which was significantly superior to rest of the treatments. 

However the minimum Survival (%) (73.66%) was recorded 

under the treatment T0 where only (100% Pond soil) was used 

as media. 

 
Table 2: Effect of growth media on Seedling vigour (%), Seedling height (cm), Stem girth (mm), Number of leaves, Root length (cm),  

Fresh weight of shoot and root (g), Shoot: Root ratio and Survival (%) of papaya  
 

Treatments 
Seedling 

vigour (%) 

Seedling 

height 

(cm) 

Stem 

girth 

(mm) 

Number 

of leaves 

Root 

length 

(cm) 

Fresh 

weight of 

shoot (g) 

Fresh 

weight of 

root (g) 

Shoot: 

Root 

ratio 

Survival 

(%) 

T0 100% Pond Soil. (control) 71.29 10.94 5.91 6.59 6.20 2.03 0.33 6.15 73.66 

T1 90%. Pond Soil + 10% Vermicompost 81.06 12.07 5.91 7.11 7.93 2.38 0.73 3.26 81.39 

T2 80% Pond Soil + 20% Vermicompost 81.65 15.31 6.23 7.64 9.50 3.59 0.86 4.17 86.87 

T3 70% Pond Soil. + 30% Vermicompost 87.82 16.21 6.86 8.16 8.97 2.17 0.49 4.43 90.15 

T4 80%. Pond Soil +10% Vermicompost + 10% Vermiculite 89.00 15.37 6.92 8.90 9.81 2.76 0.52 5.31 91.38 

T5 60%. Pond Soil + 20% Vermicompost + 20% Vermiculite 90.67 13.46 6.22 7.66 8.06 2.04 0.62 3.29 88.55 

T6 
40% Pond Soil. + 30%. Vermicompost + 30% 

Vermiculite 
87.20 13.83 6.46 7.62 8.24 2.79 0.71 3.93 87.90 

T7 80% Pond Soil + 10% Vermicompost + 10% Perlite 86.05 13.57 6.08 7.39 8.43 3.20 0.78 4.10 83.38 

T8 60%. Pond Soil + 20% Vermicompost + 20% Perlite 76.67 15.87 5.97 8.06 8.11 2.52 0.69 3.65 86.94 

T9 40%. Pond Soil + 30%. Vermicompost + 30% Perlite 89.32 15.91 6.57 9.66 9.56 3.54 0.83 4.27 89.26 

T10 
70%. Pond Soil + 10% Vermicompost + 10% + 

Vermiculite 10% Perlite 
90.00 16.71 6.72 9.16 9.52 3.48 0.98 3.55 90.05 
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T11 
40% Pond Soil. + 20%. Vermicompost + 20% 

Vermiculite + 20% Perlite 
92.17 17.17 7.36 9.76 10.47 3.67 0.99 3.71 91.65 

T12 
10% Pond Soil. + 30%. Vermicompost + 30% 

Vermiculite + 30% Perlite 
94.27 17.67 7.42 10.26 10.81 3.76 1.02 3.69 92.38 

F- test S S S S S S S S S 

S. Ed. (±) 2.946 0.825 0.442 1.039 0.589 0.442 0.38 0.326 3.535 

C. D. (P = 0.05) 6.245 1.749 0.938 2.203 1.249 0.937 0.805 0.69 7.494 

C.V. 0.108 0.174 0.213 0.393 0.208 0.476 1.623 0.254 0.127 

  

 
 

Fig 1: Effect of growth media on Seedling vigour (%), Seedling height (cm), Stem girth (mm), Number of leaves, Root length (cm), 

Fresh weight of shoot and root (g), Shoot: Root ratio and Survival (%) of papaya 

 

Conclusion 

On the basis of experimental results, it is concluded that the 

treatment T12 (10% Pond soil + 30% Vermicompost + 30% 

Vermiculite + 30% Perlite.) found to be most suitable for 

raising the papaya seedlings as it gives better early seed 

germination, maximum germination percentage, germination 

index (Seedling height (cm), stem girth (mm), root length, 

shoot length, fresh weight of shoot (g) and root length cm ), 

vigour, root : shoot ratio, and survival of seedlings in field. 
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