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Standardization of Nursery Media through Nutrient 

Analysis 

 

Standardization for which crop? So, title does not match the results. Albeit, the suitable title ought to 

be: Nutrient Analysis of different media used for nursery production. 

 

ABSTRACT 

An experiment was conducted in the Soil testing laboratory PLANTICA – Indian Academy of Rural 

Development, Dehradun during January – July 2023, which focused on the nutrient analysis of 

various growing media for nursery development. Growing media is a crucial component of nursery 

cultivation as it aids in the growth and development of plants. Different types of growing media are 

used, and one of them is soil-based media, which is a mixture of different materials with soil being the 

primary component. In this trial, a mixture of soil, sand, vermicompost, and cocopeat was used to 

create growing media with different ratios. In this experiment completely randomized design (CRD) 

was used, in which soil and sand were mixed together to form one treatment, while cocopeat and 

vermicompost were mixed with soil and sand in different ratios, resulting in a total of 13 treatments 

with 4 replications each. The treatments for this experiment were, as follows: T1 - soil, T2 - soil + sand 

(1:1), T3 - soil + sand + cocopeat (1:1:1), T4 - soil + sand + cocopeat (1:1:2), T5 - soil + sand + 

cocopeat (1:1:3), T6 - soil + sand + vermicompost (1:1:1), T7 - soil + sand + vermicompost (1:1:2), T8 

- soil + sand + vermicompost (1:1:3), T9 - soil + sand + cocopeat + vermicompost (1:1:1:1), T10 - soil 

+ sand + cocopeat  + vermicompost (1:1:1:3), T11 - soil + sand + cocopeat + vermicompost (1:1:2:1), 

and T12 - soil + sand + cocopeat + vermicompost (1:1:3:1). To analyse the nutritive value of the 

growing media, NPK (nitrogen, phosphorus, potassium), organic carbon, electrical conductivity (EC), 

pH, and water holding capacity were measured. The most suitable treatments for nursery n cultivation 

were found to be T9 (soil, sand, cocopeat, and vermicompost with a ratio of 1:1:1:1) and T11 (soil, 

sand, cocopeat, and vermicompost with a ratio of 1:1:1:3). These treatments had the perfect balance 

of soil, sand, vermicompost, and cocopeat, providing all the necessary nutrients required by the 

plants. T9 was particularly suitable for nursery beds due to its high phosphorus content, which is 

beneficial for root development. On the other hand, T11 was the best choice for growing media after 

transplanting the saplings as it contained a high nitrogen content, which promotes foliage 

development.  



 

 

INTRODUCTION 

Nursery cultivation is a widely recognized and practiced activity that involves the cultivation of various 

plant materials such as seedlings, saplings, trees, and shrubs. It is a highly intensive practice that 

requires a great deal of effort to raise and maintain the plants in good condition. The growing medium 

used in horticulture nurseries plays a crucial role in determining the success of cultivation. The 

growing medium comprises numerous components that assist the young plant's roots in growing and 

absorbing nutrients. Additionally, it provides water and air through pore spaces, supporting the growth 

of the plants.There are two main types of growing media available in the market, namely soil-based 

and soilless or organic-based. Organic media or soilless media are comprised of organic materials 

such as compost, peat, cocopeat, or other organic materials mixed with inorganic matter (1). On the 

other hand, soil-based growing media include inorganic components like perlite, pumice, vermiculite, 

sand, etc. While organic media may not be widely available throughout the country, soil-based media 

can be used as an alternative for nursery management in resource-limited environments.Various soil 

textures combined with vermicompost in a fixed ratio can be used as one of the soil-based media for 

growing plants(1). The essential nutrients required in the growing media are Nitrogen, Phosphorus, 

and Potassium. To assess the quality of the growing media, parameters such as Electrical 

Conductivity (EC), pH, and water-holding capacity are used. Water-holding capacity refers to the 

percentage of total pore space that remains filled with water after drainage (2). A good growing 

medium has a high water-holding capacity while also containing enough macropores to allow excess 

water to drain and prevent waterlogging. The water-holding capacity varies depending on the types 

and sizes of the growing medium ingredients (2).The pH of the growing medium is a measure of its 

relative acidity or alkalinity. EC refers to the ability of a growing medium to hold positively charged 

ions. The combination of soil textures and vermicompost in a fixed ratio can be used to create a 

suitable growing medium for various plant materials. The growing medium must comprise the right 

mix of inorganic and organic components to support the plant's growth. The use of growing media in 

nursery cultivation is an essential aspect of modern horticulture. The right choice of growing medium 

can make the difference between success and failure in nursery cultivation.The growing medium 

provides the necessary physical support, water, and nutrients required for the growth of the plant. It is 

an essential component for the successful cultivation of various plant materials. The quality of the 

growing medium is determined by its physical properties, such as texture, porosity, and water-holding 

capacity. The chemical properties of the growing medium, such as pH and EC, also play a crucial role 

in the success of cultivation (3).The growing medium should be free from pests, diseases, and weed 

seeds to ensure the healthy growth of the plant. The use of contaminated growing media can have a 

detrimental effect on the growth and development of the plant (3). Proper storage and handling of the 

growing medium are also essential to maintain its quality. The growing medium should be stored in a 

cool, dry place, away from direct sunlight and moisture. 

 

MATERIAL AND METHOD 

The experiments of this trial were conducted in the Soil testing Laboratory of PLANTICA- Indian 
Academy of Rural Development, Dehradun, Uttarakhand. Completely randomized design (CRD) was 
used in this trial, where 13 treatments were taken with 3 replications (Table-1), by mixing sand, 
cocopeat, and vermicompost (Esineafoetida) in different ratios using containers with a volume of 
439.21 gm/cm3. 

The chemical and physiochemical parameters were Nitrogen, Phosphorus, Potassium, Organic-
Carbon, pH and EC whereas physical characteristic of media was analysis by water holding capacity 
(4). For determining the available nitrogen present in prepared media, the Kjeldahl method (1883)was 
used at 100

0
c in Kjeldahl distillation unit with 0.02 N H2SO4 in ml required for titration (5). To 

calculate Available Phosphorus, Spectrophotometer was used at wavelength of 880nm whereas 
Available Potassium was measured by Digital Flame Photometer. For analysis of organic- Carbon, 
Walkley and Black’s (1934) method was used. The value of pH and EC was analysis by Auto Digital 
pH meter and Digital Conductivity Meter respectively(5). For ANOVA and other statistical data 
analysis MS Excel software was used. 



 

 

Table-1 Number of Treatment with a ratio 

Treatment  Ratio 

Soil (T1) 1 
sand 1 

cocopeat 1 

vermicompost 1 

Soil+ sand (T2) 1:1 
Soil+ sand + cocopeat (T3)  1:1:1 
Soil + sand + cocopeat (T4) 1:1:2 
Soil + sand + cocopeat (T5)  1:1:3 

Soil +sand + vermicompost (T6) 1:1:1 
Soil+ sand + vermicompost (T7) 1:1:2 

Soil +sand + vermicompost (T8) 1:1:3 
Soil+sand+cocopeat+ vermicompost (T9) 1:1:1:1 

Soil + sand + cocopeat +vermicompost (T10) 1:1:1:2 
Soil + sand + cocopeat + vermicompost (T11) 1:1:1:3 

Soil+sand + cocopeat + vermicompost (T12) 1:1:2:1 
Soil + sand + cocopeat + vermicompost (T13) 1:1:3:1 

Nutrient analysis for treatments in red is also required for comparing different results. 

 

RESULTS ANDDISCUSSION 

The experiment conducted aimed to evaluate the efficacy of different combinations of soil, sand, 

cocopeat, and vermicompost in enhancing the quality of soil. Among the various treatments, it was 

found that the mixture with a ratio of 1:1:1:1 (T9) and the mixture with a ratio of 1:1:1:3 (T11) yielded 

the best results. This finding highlights the positive impact of vermicompost and cocopeat on soil 

quality when used in appropriate proportions.Specifically, the T9 treatment was deemed suitable for 

nursery beds due to its ability to provide an adequate amount of phosphorus necessary for proper 

root development in plants. Not discussed in relevance to pH.On the other hand, the T11 treatment 

proved to be most beneficial after transplanting young saplings, as it exhibited a high nitrogen level in 

the growing media, which is essential for foliage development in plants.(any Reference or your study). 

It is worth noting that the soil-based mixture used in this experiment offers a more cost-effective 

alternative to organic-based mixtures(substantiate by C:B ratio), as soil and sand are widely available, 

and cocopeat and vermicompost can be easily obtained from local markets. Although a 

comprehensive study specifically related to this experiment could not be found, it is possible to draw 

connections with a previous study that examined the effects of different growth media on the 

germination and growth of tomato seedlings(6). In that study, the researchers examined the impact of 

peat, compost (vegetable waste), and traditional media (consisting of soil, sand, and farmyard 

manure) both individually and in combination on the quality of tomato seedlings. The optimal growth of 

tomato-affected seedlings was observed when peat, compost, and traditional media were used in 

equal proportions. Similarly, another study investigating the growth performance of Clinacanthus 

nutans (Sabah snake grass) tested different growing media, including various combinations of soil, 

coco peat, and peat moss (7). This study measured various parameters such as plant height, number 

of leaves, number of side branches, length of side branches, root length, and root weight. The findings 

indicated that the use of a soil mix with peat moss significantly affected plant height, number of 

leaves, length of side branches, root length, and root weight. Furthermore, a separate experiment 

conducted at Purdue University, West Lafayette, aimed to evaluate the chemical indices of growing 

media for nursery production of Quercus rubra seedlings. This experiment involved three different 

media formulations or substrates (A, B, and C) composed of composted pine bark, coconut coir pith, 

sphagnum peatmoss,processed bark ash, and perlite in varying proportions for growing northern red 

oak seedlings(8). The substrates were ranked based on their ability to promote seedling growth, with 



 

 

substrate A yielding the lowest results due to the absence of pine bark and perlite, substrate B lacking 

peatmoss or processed bark ash, and substrate C containing all components (8). The analysis 

revealed that the nutritional limitations on seedling growth could be effectively ranked as nitrogen (N) 

being the most limiting element, followed by phosphorus (P) and potassium (K). Additionally, it was 

observed that high nitrogen fertilization accentuated element deficiencies in seedlings grown on 

substrate A.Interpretation is lacking the inter-relationship of pH, EC,OC and available nutrients (NPK). 

 

 

Fig 1  fig 2 : 

 

Fig 3 : Fig 4 :  

 

Fig 5 :  Fig 6 :  

Fig 1-6: Graphical represeantation between treatment deatails with other parameters.  
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Table-2: Physical and Physiochemical characteristics of growing media 

 

*Significant (P=0.05)    

Treatment Water holding 
capacity (%) 

EC pH Organic 
carbon (%) 

 

 A N (%) A P2O5 (%) A K2O (%) 

T1 

38.00 ± 0.0 0.1 ±0.00 7.12±0.05  2.83±2.72 17.40 ±1.04 14.75 ±0.13 
0.04 
±0.002 

T2 

27.0   ±8.08 0.13 ±0.01 6.88±0.09 2.27±0.64 18.46 ±1.55 16.58 ±0.27 
0.02 
±0.0009 

T3 

36.63±3.09 0.35 ±0.02 7.13±0.06 2.60±1.71 9.17   ±1.49 18.28 ±0.39 
0.12 
±0.001 

T4 

44.75±0.96 0.76 ±0.01 6.85±0.11 0.17±0.05 12.38 ±0.98 9.05 ±0.76 
0.21 ± 
0.000 

T5 

58.00±0.00 0.94 ±0.04  7.23±0.10 0.46±0.04 10.58 ±0.73 8.28 ±0.36 
0.22 
±0.0007 

T6 

27.50±1.91 0.65 ±0.01 7.12±0.07 0.61±0.24 34.31 ±0.47 18.34 ±0.28 
0.22 
±0.0006 

T7 

28.75±1.50 1.04 ±0.03 7.19±0.08 1.65±0.09 25.87 ±2.45 22.02 ±0.40 
0.23 
±0.0009 

T8 

28.25±1.26 1.15 ±0.02 7.13±0.08 0.53±0.40 32.23 ±0.14 21.25 ±0.56 
0.23 
±0.0007 

T9 

34.25±3.86 1.27 ±0.02 7.19±0.27 1.47±0.09 42.11 ±1.66 24.1 ±0.98 
0.23 
±0.0019 

T10 
41.00±3.83 1.25 ±0.04 6.89±0.11 1.65±0.05 7.96 ±1.10 23.3±1.10 

0.24 
±0.0013 

T11 

33.00±4.76 1.27 ±0.02 7.07±0.06 1.38±0.03 50.25 ±4.93 23.75 ±0.35 
0.24 
±0.0018 

T12 

45.00±2.58 0.95 ±0.03 7.05±0.04 1.26±0.07 36.40 ±2.59  23.67±0.17 
0.25 
±0.0024 

T13 

52.13±0.25 1.14 ±0.02 7.04±0.04 1.40±0.00 32.28 ±4.18 22.50±0.16 
0.26 
±0.0017 

SE ± 2.47* 0.09*  0.02* 0.47* 1.79* 0.45* 0.00* 



 

 

REFERENCE 

1. Thomas D.Landis, Douglass F. Jacobs, Kim M. Wilkinson, and Tara Luna, Preparation of media and 

container for commercial cultivation in greenhouses, Floriculturist (Protected Cultivation Class-xi), (pp. 

100-129). NCERT   

2. Thomas D. Landis, Kim M. Wilkinson, Thomas D. Landis, Diane L. Haase, Brian F. Daley, R. Kasten 

Dumroese, (2014), Chapter-6 Growing media, Tropical Nursery Manual, United States Department of 

Agriculture, Forest Service101-121 

3. Barbara De Lucia,Giuseppe Cristiano, Lorenzo Vecchietti, Elvira Rea,and Giovanni Russo1  

(2013),Nursery Growing Media: Agronomic and Environmental Quality Assessment of Sewage Sludge-

Based Compost. Applied and Environmental Soil Science, Volume 2013, Article ID 56513910. 

http://dx.doi.org/10.1155/2013/565139 

4. Edison and Ford Winter Estate, FL, (2023 MAY 31), 

Vegetronixhttps://www.vegetronix.com/TechInfo/How-To-Measure-Holding-Capacity-Soil 

5. Anil Kumar Shankhwar, (2007), Practical Manual on soil and plant analysis, Department of soil 

science, College of agriculture, G.B.Pant University of Agriculture and Technology, Pantnagar-263 145, 

Uttarakhand 

6. MuhammadJawaadAtif, Ghulam Jellani, Muhammad Humair Ahmed Malik, Noor Saleem, Hidayat 

Ullah, Muhammad Zameer Khan and Samia Ikram. (2016), Different Growth Media Effect the 

Germination and Growth of Tomato Seedlings,Islamabad. Science, Technology and Development, 

35 (3): 123-127. https://www.researchgate.net/publication/316512448 

7. Sriyana Abdullah and Muhamad Faris Abdul Aziz, (2020), The effect of different growing media on 
growth performance of Clinacanthus nutans, International Conference on Biodiversity 2020,Muar, 

Johor. Earth and EnvironmentalScience,736, DOI:10.1088/1315/736/1/12026. 

https://iopscience.iop.org/article/10.1088/1757-899X/318/1/012075 

8. Marinou E, Chrysargyris A, Tzortzakis N. (2013). Use of sawdust, coco soil and pumice in 

hydroponically grown strawberry. Plant, Soil Environ 59:452–459. https://d oi.org/1 0 .17221/2 97 / 

2013- pse 

9. Abad, M,P. Noguera, and S. Bures (2001), National inventory of organic wastes for use as growing 

media for ornamental potted plant production: Case study in Spain. Bioresour. Technol., 77: 197-

200 

10. AtkinsonH.J., G.R. Giles, A.J. Maclean and J.R. Wright. (1958). Chemical methods of soil analysis. 

Chemistry Division-Science Service Contribution No. l69, Department of Agriculture, Ottawa 

11. Franco J A, S. Bañón,M. J. Vicente,J. Miralles &J. J. Martínez-Sánchez. Review Article: Root 
development in horticultural plants grown under abiotic stress conditions- review. The Journal of 

Horticultural Sciences and Biotechnology 86 6 543-556 Pages 543-556.  

https://doi.org/10.1080/14620316.2011.1151280 
12. K. Francis Salifu, Michael A. Nicodemus, Douglass F. Jacobs1, and Anthony S. Davis. 

(2006).Evaluating Chemical Indices of Growing Media for Nursery Production of Quercus rubra 
Seedlings West Lafayette,HORTSCIENCE 41(5):1342–1346. 

 

 

http://dx.doi.org/10.1155/2013/565139
https://www.vegetronix.com/TechInfo/How-To-Measure-Holding-Capacity-Soil
https://www.researchgate.net/publication/316512448
https://iopscience.iop.org/article/10.1088/1757-899X/318/1/012075
https://doi.org/10.1080/14620316.2011.1151280

