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Abstract

Strawberry (Fragaria × ananassa Duch.) is a perennial plant which grows predominantly in the temperate climate and belongs 
to the family Rosaceae. Strawberry is one of the most delicious, rich sources of vitamins, minerals with a tasty flavor constituting 
of vitamin C, vitamin A and proteins. However, growth, yield and quality production of strawberry is declining due to growing 
urbanization, industrialization etc. There are numerous ways to overcome the declining growth, yield and quality of strawberry 
but the best method is by utilizing the unallocated areas like terrace, rooftop or balcony gardening in urban areas to meet the 
demand of increased population. Thus, strawberry being a shallow rooted plant can be easily grown in a container filled with 
a potting media and suitable for growing in terrace garden or rooftop gardening. The present review focuses on the Effect of 
Potting Media on Growth, Yield and Quality of Strawberry (Fragaria × ananassa) in terrace gardening.
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Abbreviations: FYM: Farmyard manure; PS: Potting 
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Introduction

Terrace garden, rooftop garden and balcony garden, are an 
important part of urban agriculture which provides organic 
fresh vegetables to the kitchen. A garden on the roof is 
called a terrace garden or rooftop garden. This indicates that 
vegetation, including trees, bushes, and grasses, covers every 
roof Morgan K, et al. [1]. Terrace gardening is becoming 
more and more popular as urban residents become more 
concerned about consuming safe and wholesome food Santo 
R, et al. [2] . In addition to providing wholesome, fresh food, 
it also lowers building energy use by serving as insulation, 
prolonging roof life, and lowering stormwater runoff Khapte 
PS, et al. [3]. Terrace gardening uses a variety of containers, 

including plastic pots, dirt pots, grow bags, and poly bags 
Badmi MG, et al. [4]. Soilless cultivation is an artificial means 
of providing plants with support and a reservoir for nutrients 
and water Raja WH, et al. [5]. The growing popularity of 
soilless media is due to the fact that they are free from soil 
borne pest, diseases and nematodes Tehranifar A, et al. [6] 
and also addresses the problem of poor drainage, structure, 
soil fumigation and salt accumulation thereby resulting in 
good vegetative growth characteristics, number of fruits and 
yield of better-quality strawberries Shylla B, et al. [7]. Most 
commonly used soilless growing media for strawberries are 
peat moss, rockwool, perlite, cocopeat, vermicompost and 
many other mixtures. The properties of different materials 
used as growing media exhibit direct and indirect effects on 
plant growth and productivity. Less soil and water are needed 
for terrace gardening Taylor JR, et al. [8]. Irrigation facility is 
become easy to cultivate. Storm and rain water is also used 
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directly on the terrace. Strawberry (Fragaria × ananassa 
Duchesne) is one of the most preferred crops for terrace 
gardening as it is short duration crop and requires relatively 
less care Sharma RR [9]. The different potting media for 
strawberry grown in terrace gardening are discussed below:

Cocopeat: Cocopeat is a commonly used substrate in 
India. The compostable material is a waste product of the 
coconut industry, making it an attractive substrate due to 
its affordability, porosity, draining properties and durability 
Akshay M, et al. [10].

Perlite: Perlite is a crushed volcanic rock expanded by heat, 
resulting in a white porous material. Perlite is sterile, has 
a neutral pH for increased air space and water drainage 
in the nursery medium. Using perlite helps to keep the 
medium lightweight compare to soil. The positive influence 
of perlite and its mixtures on better root development may 
have improved aeration thus forming greater root system 
which may have promoted shoot nutrient uptake leading to 
increased berry yield Shylla B, et al. [7].

Vermicompost: Vermicompost contains mobile plant 
nutrients and other elements such as nitrogen, exchangeable 
phosphorus, potassium, calcium and magnesium that 
have been released through the course of organic matter 
decomposition. Application of vermicompost in soilless 
culture boosted strawberry growth and yields Arancon NQ, 
et al. [11].

Sand: Sand serves as a fundamental element of soil with 
grain sizes from 0.05 mm to 2.0 mm. It improved aeration and 
drainage at the slightest cost. While sterile sand is vulnerable 
to diseases and pests, it still makes a powerful potting base 
and propagative medium.

Farmyard manure (FYM): Farmyard manure (FYM) is a 
nutrient-rich organic fertilizer derived from decomposed 
animal dung and plant residues. It enhances soil fertility by 
supplying essential nutrients such as nitrogen, phosphorus, 
and potassium, promoting healthy plant growth. FYM 
improves soil structure and water retention capacity, 
reducing soil erosion and increasing drought tolerance. FYM 
proved to be the best media when combined with perlite 
for strawberry cultivation resulting in healthier plants with 
higher fruit yield and better runner development Shylla B, et 
al. [7].

Effect of Potting Media on Growth, Yield and Quality 
of Strawberry 
Different potting media helps in increasing the growth, yield 
and quality of various fruit crops in horticulture sector. Godara 
AK, et al. [12] conducted an experiment on the Influence of 

soilless media and containers on shoot growth of strawberry 
Fragaria x ananassa Duch cv. Sweet Charlie. Three substrates 
were used viz cocopeat, perlite and vermicompost and 
five treatments in addition to control which were M0: soil 
cultivation(control), M1: cocopeat + perlite +vermicompost 
(3:1:1), M2: cocopeat + perlite + vermicompost (4:0:1), M3: 
cocopeat + perlite + vermicompost (4:1:0), M4: cocopeat 
+ perlite + vermicompost (4:1:1), M5: cocopeat + perlite + 
vermicompost (4:1:2). Three types of containers were used 
in this experiment i.e.  C1 (polyethylene bags 16 x16 cm and 
20 x 20 cm), C2 (PVC pots 15 and 25 cm) and C3 (earthen 
pots 15 and 25 cm). Significant differences between mean 
values were obtained using the completely randomized 
design with three replications following three-way ANOVA. 
The result revealed that maximum shoot length (23.60 
cm), fresh and dry weight (29.60 and 8.11 g respectively) 
and root/shoot ratio (0.67) were obtained in interaction 
M1 (soilless substrate and large sized earthen pot). The 
different containers also improved the growth parameters in 
strawberry and the finding reported that maximum increase 
was in earthen pots followed by PVC pots and polyethylene 
bags. Similar result was reported by Rostami Z, et al. [13] that 
the yield of strawberry significantly differed when substrates 
were composed of different ratios of cocopeat, perlite and 
FYM. Similarly, Tabatabaei SJ, et al. [14] concluded that the 
media consisted of perlite, increased the plant height in 
strawberries.

Lakshmikanth KH, et al. [15] study the effect of different pot 
culture media on growth parameters, yield and economics 
of strawberry in vertical system. The treatment combination 
includes T1- Soil + sand + FYM (1:1:1) (Control), T2- Soil 
+ cocopeat + vermiculite (1:1:1), T3- Soil + cocopeat + 
vermicompost (1:1:1), T4- Soil + cocopeat + vermiculite + 
vermicompost (1:1:1:1), T5- Cocopeat + vermicompost + 
FYM (1:1:1), T6- Cocopeat + vermiculite + vermicompost 
(1:1:1) and T7- Soil + vermiculite + vermicompost (1:1:1). 
Completely Randomized Design (CRD) was used with three 
replications for the statistical analysis. The results revealed 
that the plant height (29.13 cm), number of trifoliate leaves 
per plant (27.80), plant spread in N-S and E-W direction 
(31.27 cm and 30.21 cm, respectively), number of crown 
per plant (4.56), area of leaf (108.26 cm2), runners per 
plant (6.13), plant dry weight (38.50 g) at harvest, net 
income (1,22,183 / 1032 m2) and benefit to cost ratio (2.04) 
was found maximum in treatment T4 i.e. soil + cocopeat + 
vermiculite + vermicompost in 1:1:1:1 ratio. Maximum TSS 
(7.73 ºBrix), chlorophyll- a (1.82 mg g-1), chlorophyll- b 
(0.54 mg g-1), total chlorophyll (2.36 mg g-1), reducing sugar 
(5.29 %), non-reducing sugar (1.16 %), total sugar (6.45 %), 
ascorbic acid (54.80 mg/100 g), sugar to acid ratio (6.58) 
was observed in media combination T6: soil + cocopeat + 
vermicompost in the ratio of 1:1:1.
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Kumar P, et al. [16] conducted an experiment on the potting 
substrate effect on yield and quality of strawberry (Fragaria 
× ananassa) in terrace gardening. The treatments included 
two strawberry cultivars i.e. Sweet Charlie and Winter Dawn, 
and nine potting substrates (PS), viz. PS1: Soil + Farm yard 
manure (FYM); PS2: Soil + Vermi-compost (VC); PS3: Soil 
+ FYM + Cocopeat; PS4: Soil + Vermicompost + Cocopeat; 
PS5: Soil + FYM + Vermicompost + Cocopeat; PS6: Soil; PS7: 
FYM; PS8: Vermicompost; PS9: Cocopeat. The experiment 
was laid out in factorial randomized block design with 
three replications. The result revealed that maximum plant 
height, leaf number, number of fruits per plant, fruit yield, 
fruit weight, fruit length and fruit breadth, TSS content, TSS/
acid ratio, ascorbic acid and juice content was recorded in 
substrate PS4: soil + vermicompost + cocopeat. Among 
the two cultivated variety, Winter Dawn variety gave the 
maximum height, higher number of crowns per plant, length 
of stolen, number of fruits per plant, fruit yield, ascorbic acid 
content and juice content compared to Sweet Charlie. The 
study concluded that combination of soil + vermicompost + 
cocopeat or soil + FYM + cocopeat in 1:1:1 ratio was found 
to be the most appropriate potting substrate for strawberry 
cultivation, hence it is suggested as a suitable growing 
medium for production of strawberries in terrace or rooftop 
gardening in peri-urban areas. Similarly, Godwa BM [17] 
revealed that the accumulation of starch, carbohydrates, and 
photosynthates provided by vermicompost and perlite leads 
to an increase in fruit set and thereby increasing the number 
of berries.

Sharma, et al. [18] studied the Effect of container size and 
growing media on growth, yield and quality of strawberry 
(Fragaria × ananassa Duch.). Three media consisting 
cocopeat, perlite and vermicompost was used in ratio of 
1:1:1, 2:1:1, 3:1:1, 4:0:1, 4:1:0 and 4:1:1 respectively, and 
control having soil, sand and FYM in ratio of 1:1:1. Six types 
of container of different sizes (24 cm × 24 cm × 14 cm, 25 
cm × 21 cm× 12 cm, 20 cm ×20 cm ×10 cm, 37 cm × 23 cm × 
9cm, 35 cm × 18 cm × 14 cm and 23 cm × 23 cm × 10 cm). The 
experiment was laid out according to factorial randomized 
block design with 42 treatment combination and replicated 
thrice with two plants in each replication. The study reported 
that among all the treatments the plants raised in PVC pots 
with a growing media cocopeat + perlite + vermicompost 
in the ratio of 3:1:1 (C2T3) had significantly greater height, 
higher growth, maximum flowering and fruiting. Plant grown 
in polyethylene bags with a growing media cocopeat + perlite 
+ vermicompost in the ratio of 3:1:1 (C1T3) reported the 
higher cost and returns with a benefit cost ratio of 1:1.70. 
The study recommended that for strawberry production in 
open areas, PVC pots with growing media in a 3:1:1 ratio 
be used, as this will increase the production and provide 
disease-free, healthy strawberries. Similarly, Ameri A, et al. 
[19] reported that the maximum plant spread was observed 

in 50% cocopeat + 50% perlite and 5% vermicompost + 
45% perlite + 50% cocopeat in Camarosa. Yeganeh MA, et al. 
[20] also revealed that maximum of 10.3 number of leaves 
were recorded in Camarosa cultivar when grown with 50% 
perlite/50% peat moss. The results were similar to the 
finding of Hesami A, et al. [21] that the yield of strawberries 
significantly varied by soilless potting media composed of 
different ratios of cocopeat, perlite, pumice, vermicompost, 
sawdust, and zeolite.

Conclusion

Terrace gardening or rooftop gardening is becoming popular 
in urban and peri-urban areas of metro cities worldwide 
including in India. Among various crops suitable for growing 
in terrace garden, strawberry is one of the most popular 
fruits. Strawberry being an annual herbaceous with delicious 
taste can be grown in a container filled with a potting media 
in terrace or rooftop gardening in the urban areas where the 
area of cultivation is less. Our reviewed has demonstrated 
that different potting media combination like soil, organic 
manure (vermicompost and FYM) and cocopeat etc. were 
beneficial for the growth, yield and quality of strawberry and 
production of diseases free strawberry.

References

1.	 Morgan K, Sonnino R (2010) The Urban Foods Cape: 
World Cities and the New Food Equation. Cambridge J 
Reg Econ Soc 3(2): 209-224.

2.	 Santo R, Palmer A, Kim B (2016) Vacant Lots to Vibrant 
Plots: A Review of the Benefits and Limitations of Urban 
Agriculture. Johns Hopkins, Centre for a Livable Future, 
pp: 36.

3.	 Khapte PS, Kumar P, Singh A, Kumar P (2019) Supper 
from your Terrace. Indian Horticulture 64(3): 30-33.

4.	 Badmi MG, Ramankutty N (2015) Urban Agriculture and 
Food Security: A Technique based on an Assessment of 
Urban Land Constraint. Globe Food Sec 4: 8-15.

5.	 Raja WH, Kumawat KL, Sharma OC, Sharma A, Mir JI, et 
al. (2018) Effect of Different Substrates on Growth and 
Quality of Strawberry cv. Chandler in Soilless Culture. 
The Pharma Innovation 7(12): 449-453.

6.	 Tehranifar A, Poostchi M, Arooei H, Nematti H 
(2007) Effects of Seven Substrates on Qualitative 
and Quantitative Characteristics of Three Strawberry 
Cultivars under Soilless Culture. Acta Horticulturae 761: 
485-488.

7.	 Shylla B, Sharma A, Thakur M, Handa A (2018) Perlite- 
an Effective Soilless Surface for Producing Strawberry 

https://academicstrive.com/submit-manuscript.php
https://academicstrive.com/OAJAPH/
https://econpapers.repec.org/article/oupcjrecs/v_3a3_3ay_3a2010_3ai_3a2_3ap_3a209-224.htm
https://econpapers.repec.org/article/oupcjrecs/v_3a3_3ay_3a2010_3ai_3a2_3ap_3a209-224.htm
https://econpapers.repec.org/article/oupcjrecs/v_3a3_3ay_3a2010_3ai_3a2_3ap_3a209-224.htm
https://clf.jhsph.edu/sites/default/files/2019-01/vacant-lots-to-vibrant-plots.pdf
https://clf.jhsph.edu/sites/default/files/2019-01/vacant-lots-to-vibrant-plots.pdf
https://clf.jhsph.edu/sites/default/files/2019-01/vacant-lots-to-vibrant-plots.pdf
https://clf.jhsph.edu/sites/default/files/2019-01/vacant-lots-to-vibrant-plots.pdf
https://epubs.icar.org.in/index.php/IndHort/article/view/93691
https://epubs.icar.org.in/index.php/IndHort/article/view/93691
https://www.thepharmajournal.com/archives/2018/vol7issue12/PartH/8-1-3-213.pdf
https://www.thepharmajournal.com/archives/2018/vol7issue12/PartH/8-1-3-213.pdf
https://www.thepharmajournal.com/archives/2018/vol7issue12/PartH/8-1-3-213.pdf
https://www.thepharmajournal.com/archives/2018/vol7issue12/PartH/8-1-3-213.pdf
https://www.actahort.org/books/761/761_67.htm
https://www.actahort.org/books/761/761_67.htm
https://www.actahort.org/books/761/761_67.htm
https://www.actahort.org/books/761/761_67.htm
https://www.actahort.org/books/761/761_67.htm
https://www.ijcmas.com/7-3-2018/Bunty%20Shylla,%20et%20al.pdf
https://www.ijcmas.com/7-3-2018/Bunty%20Shylla,%20et%20al.pdf


4

https://academicstrive.com/OAJAPH/ https://academicstrive.com/submit-manuscript.php

Open Access Journal of Animal & Plant Husbandry

Plants free from Nematode Transmitted Virus. Int J Curr 
Microbiol App Sci 7(3): 398-403.

8.	 Taylor JR, Lovell ST (2013) Urban Home Food Gardens 
in the Global North Researches Traditions and Future 
Directions. Agric Human Values 31: 285-305.

9.	 Sharma RR (2002) Growing Strawberries. International 
Book Distributing Co., Lucknow, India, pp: 1-99.

10.	 Akshay M, Yadav A, Kumar A, Kanika (2023) Effect 
of Growing Media on Growth, Yield and Quality of 
Strawberry (Fragaria x ananassa): A Review.  Biological 
Forum - An International Journal 15(10): 1371-1374.

11.	 Arancon NQ, Edwards CA, Bierman P, Welch C, Metzger 
JD (2004) Influences of Vermicompost on Fields 
Strawberries on Growth and Yields. Bioresour Technol 
93(2): 145-153.

12.	 Godara AK, Sharma VK (2016) Influence of Soilless Media 
and Containers on Shoot Growth of Strawberry Fragaria 
x Ananassa Duch cv. Sweet Charlie. International Journal 
of Farm Sciences 6(2): 112-119.

13.	 Rostami Z, Ghahsare AM, Kavoosi B (2014) Date Palm 
Waste Application as Culture Media for Strawberry 
and its Impact on Some Growth Indices and Yield 
Components. Agricultural Communications 2(3): 15-21.

14.	 Tabatabaei SJ, Fatemi LS, Fallahi E (2006) Effect 
of Ammonium, Nitrate Ratio on Yield, Calcium 
Concentration and Photosynthesis Rate in Strawberry. 
Journal of Plant Nutrition 29(7): 1273-1285.

15.	 Lakshmikanth KH, Madaiah D, Dinesh Kumar M, 

Dhananjaya BC (2020) Effect of Different Pot Culture 
Media on Growth Parameters, Yield and Economics of 
Strawberry in Vertical System. International Journal of 
Chemical Studies 8(3): 2122-2125.

16.	 Kumar P, Rakesh K, Hansra BS, Dubey N, Kumar A 
(2022) Potting Substrate Effect on Yield and Quality of 
Strawberry (Fragaria × Ananassa) in Terrace Gardening. 
Indian Journal of Agricultural Sciences 92(5): 667-669.

17.	 Godwa BM (2016) Evaluation of Different Genotypes 
for Growth, Yield and Quality of Strawberry (Fragaria 
x ananasa Duch.) under Naturally Ventilated Polyhouse 
in Hill Zone of Karnataka. University of Agricultural and 
Horticultural Sciences, Shimoga, Karnataka, India, pp: 
46.

18.	 Sharma, Reetika, Bakshi, Prashant, Kour, et al. (2022) 
Effect of Container types and Potting Media on Growth, 
Yield and Quality of Strawberry (Fragaria × ananassa 
Duch.). Agricultural Mechanization in Asia 53.

19.	 Ameri A, Tehranifar A, Shoor M, Davarynejad GH (2012) 
Effect of Substrate and Cultivar on Growth Characteristic 
of Strawberry in Soilless Culture System. African Journal 
of Biotechnology 11(56): 11960-11966.

20.	 Yeganeh MA, Shahabi AA, Ebadi A, Abdossi V (2024) 
Vermicompost as an Alternative Substrate to Peat Moss 
for Strawberry (Fragaria ananassa) in Soilless Culture. 
BMC Plant Biol 24(1): 149.

21.	 Hesami A, Khorami SS, Amini F, Kashkooli AB (2012) 
Date-peat as an Alternative in Hydroponic Strawberry 
Production. African Journal of Agricultural Research 
7(23): 3453-3458.

https://academicstrive.com/submit-manuscript.php
https://academicstrive.com/OAJAPH/
https://www.ijcmas.com/7-3-2018/Bunty%20Shylla,%20et%20al.pdf
https://www.ijcmas.com/7-3-2018/Bunty%20Shylla,%20et%20al.pdf
https://link.springer.com/article/10.1007/s10460-013-9475-1
https://link.springer.com/article/10.1007/s10460-013-9475-1
https://link.springer.com/article/10.1007/s10460-013-9475-1
https://www.researchtrend.net/bfij/pdf/Effect-of-Growing-Media-on-Growth,-Yield-and-Quality-of-Strawberry-(Fragaria-x-ananassa)-A-Review-Akshay-Mehta-251.pdf
https://www.researchtrend.net/bfij/pdf/Effect-of-Growing-Media-on-Growth,-Yield-and-Quality-of-Strawberry-(Fragaria-x-ananassa)-A-Review-Akshay-Mehta-251.pdf
https://www.researchtrend.net/bfij/pdf/Effect-of-Growing-Media-on-Growth,-Yield-and-Quality-of-Strawberry-(Fragaria-x-ananassa)-A-Review-Akshay-Mehta-251.pdf
https://www.researchtrend.net/bfij/pdf/Effect-of-Growing-Media-on-Growth,-Yield-and-Quality-of-Strawberry-(Fragaria-x-ananassa)-A-Review-Akshay-Mehta-251.pdf
https://pubmed.ncbi.nlm.nih.gov/15051076/
https://pubmed.ncbi.nlm.nih.gov/15051076/
https://pubmed.ncbi.nlm.nih.gov/15051076/
https://pubmed.ncbi.nlm.nih.gov/15051076/
https://www.indianjournals.com/ijor.aspx?target=ijor:ijfs&volume=6&issue=2&article=016
https://www.indianjournals.com/ijor.aspx?target=ijor:ijfs&volume=6&issue=2&article=016
https://www.indianjournals.com/ijor.aspx?target=ijor:ijfs&volume=6&issue=2&article=016
https://www.indianjournals.com/ijor.aspx?target=ijor:ijfs&volume=6&issue=2&article=016
https://www.cabidigitallibrary.org/doi/pdf/10.5555/20143287046
https://www.cabidigitallibrary.org/doi/pdf/10.5555/20143287046
https://www.cabidigitallibrary.org/doi/pdf/10.5555/20143287046
https://www.cabidigitallibrary.org/doi/pdf/10.5555/20143287046
https://www.tandfonline.com/doi/abs/10.1080/01904160600767575
https://www.tandfonline.com/doi/abs/10.1080/01904160600767575
https://www.tandfonline.com/doi/abs/10.1080/01904160600767575
https://www.tandfonline.com/doi/abs/10.1080/01904160600767575
https://www.chemijournal.com/archives/2020/vol8issue3/PartAD/8-3-309-221.pdf
https://www.chemijournal.com/archives/2020/vol8issue3/PartAD/8-3-309-221.pdf
https://www.chemijournal.com/archives/2020/vol8issue3/PartAD/8-3-309-221.pdf
https://www.chemijournal.com/archives/2020/vol8issue3/PartAD/8-3-309-221.pdf
https://www.chemijournal.com/archives/2020/vol8issue3/PartAD/8-3-309-221.pdf
https://epubs.icar.org.in/index.php/IJAgS/article/view/124805
https://epubs.icar.org.in/index.php/IJAgS/article/view/124805
https://epubs.icar.org.in/index.php/IJAgS/article/view/124805
https://epubs.icar.org.in/index.php/IJAgS/article/view/124805
https://www.ajol.info/index.php/ajb/article/view/128984
https://www.ajol.info/index.php/ajb/article/view/128984
https://www.ajol.info/index.php/ajb/article/view/128984
https://www.ajol.info/index.php/ajb/article/view/128984
https://pubmed.ncbi.nlm.nih.gov/38418950/
https://pubmed.ncbi.nlm.nih.gov/38418950/
https://pubmed.ncbi.nlm.nih.gov/38418950/
https://pubmed.ncbi.nlm.nih.gov/38418950/
https://academicjournals.org/journal/AJAR/article-abstract/C501FD739114
https://academicjournals.org/journal/AJAR/article-abstract/C501FD739114
https://academicjournals.org/journal/AJAR/article-abstract/C501FD739114
https://academicjournals.org/journal/AJAR/article-abstract/C501FD739114

	_GoBack
	Abstract
	Introduction
	Effect of Potting Media on Growth, Yield and Quality of Strawberry 

	Conclusion
	References

