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Introduction 
 

Strawberry (Fragaria x ananassa Duchesne) 

is a member of the Rosaceae family and has 

resulted from a cross between two wild 

strawberries: Fragaria virginiana (Meadow 

strawberry) and Fragaria chiloensis (Chilean 

strawberry).  

 

Among all soft berries like brambles, 

strawberry and currants, strawberries are the 

most favourite soft berry fruits of the 

temperate world. It is an herbaceous perennial 

runner adaptable to wide range of agro-

climatic conditions from subtropics to 

temperate climate (Singh et al., 2006). 

Strawberry is highly remunerative fruit and 

gives high returns per unit area in a short time. 

The fruit are in great demand for fresh market 

as well as in processing industry. In India, it is 

grown commercially in the states of 

Maharashtra, Punjab, Haryana, Karnataka, 

Madhya Pradesh, Jammu & Kashmir, 

Himachal Pradesh and Uttarakhand. The most 

commonly grown cultivar in the country, 

Chandler, is a short day high yielding variety 

bearing quality fruits. Strawberry cultivation is 

mainly restricted to open field conditions. 

Growing strawberry in open conditions 

however results in fruits with poor size and 
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Trials were conducted under protected conditions for two consecutive years to ascertain 

the role of different growing media on quality characteristics of strawberry cv. Chandler 

fruits. The investigations revealed that the plants grown in growing substrate composed of 

perlite + FYM (1:1) had the maximum influence on flower, fruit and yield characteristics 

in comparison to all other soilless substrates used under study. This substrate was also 

found to have a positive influence on physico-chemical characteristics like total soluble 

solids, total sugars and reducing sugars. The present investigations have also revealed that 

the use of perlite as a substrate was highly effective in improving the fruit and yield 

characteristics even when it was used alone and results in better yield and fruit quality of 

strawberry cv. Chandler. 
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quality. On the other hand, cultivation of 

strawberry under protective conditions yields 

more with better quality fruits. 

 

Non-availability of good and healthy planting 

material is the limiting factor in commercial 

strawberry cultivation as soil borne pathogens, 

nematodes and the soil conditions play a 

negative role in the production of healthy elite 

planting material. Soil-borne pathogens are 

often associated with severe production losses 

in strawberry culture. To eliminate soil borne 

diseases and pests, the use of soilless growing 

media is therefore of utmost importance and is 

gaining popularity. A wide variety of soilless 

media are currently in use in different parts of 

the world to act as suitable substitutes for soil 

(De-Rijck and Schrevens, 1998). Out of these 

growing media, the most commonly used 

soilless growing media for strawberries are 

peat moss, rockwool, perlite and cocopeat.  

 

The properties of the constituents of different 

growing media are known to have direct and 

indirect effects on plant growth and 

productivity. Among all properties of growing 

media, pore space, water holding capacity, 

bulk density, pH, soluble salt content and 

distribution of the particles size are important 

physical and chemical properties. 

 

Materials and Methods 

 

The present investigation was carried out at 

the Horticultural Research and Training 

Station and Krishi Vigyan Kendra (HRTS & 

KVK) Kandaghat, Solan in Himachal Pradesh 

during the cropping seasons of 2015-16 and 

2016-17 using Completely Randomized Block 

Design (CRBD) for statistical analysis of the 

results obtained during the course of studies. 

The experiment had six treatments, each with 

four replications consisting 24 beds (1x1 m) in 

which strawberry cultivar ‘Chandler’ runners 

were planted at a spacing of 20x 20 cm during 

October, 2015 and 2016. 

The beds were lined with black polythene 

sheet upto twelve inches and subsequently 

filled with different soilless substrates 

according to the treatments (T1-T6). The plants 

were irrigated at 1-2 days interval through 

microsprinkler irrigation during the initial 

stages and later by using drip irrigation during 

fruiting stage while recommended dose of 

fertilizers were applied through fertigation 

using soluble fertilizers (19:19:19). All plants 

were subjected to uniform cultural practices 

during the course of investigations. Ten plants 

per treatment were randomly marked for 

recording the observations. The effects of 

soilless substrates were observed on 

flowering, yield and fruit quality parameters 

were recorded as per standard practices. The 

floral characteristics were recorded during the 

flowering season. The percent berry set/ plant 

was calculated by using the formula given by 

Westwood (1993). The weight of entire fruits 

harvested per plant was recorded for each 

treatment and yield per plant was worked out 

accordingly. The fruit size and weight of ten 

randomly selected berries was determined and 

average was worked out. The quality 

parameters like total soluble solids were 

determined with the help of a hand 

refractrometer. The titratable acidity and sugar 

contents were determined by volumetric 

methods given by AOAC (1980). The data 

recorded over a period of two years was 

pooled and statistically analyzed with the 

standard procedure as suggested by Panse and 

Sukhatme by using MS-Excel and OPSTAT 

(Sheoran et al., 1998). The level of 

significance for different variables was tested 

at 5 percent level of significance. 

 

Results and Discussion  

 

The data presented in Table 1 clearly indicates 

that different treatments of soilless substrates 

had significant effect on flowering and fruiting 

parameters of strawberry. A perusal of the 

pooled data reveals that the maximum number 
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of flowers (16.07) was recorded in plants 

grown under perlite + FYM (T2) treatment 

which was statistically superior to all other 

treatments and minimum number of flowers 

(13.61) was recorded under soil + FYM (T6) 

treatment treatment. Similarly, the maximum 

per cent berry set (81.34%) was recorded in 

plants grown under T2 treatment which was 

however statistically at par with perlite (T1) 

treatment and minimum berry set (71.83%) 

was obtained in T2 treatment.  

 

These results are in accordance with the 

findings of Anagnostou et al., (1995) who 

have also observed early flower production in 

strawberry cv. Fern and Selva when plants 

were raised in soilless substrate perlite under 

greenhouse condition. Better flowering and 

berry set in artificial media compared to the 

soil may have resulted due to the improvement 

in root zone environment.  

 

Nourizadeh (2003) also observed that the 

number of flowers in plants increased due to 

favourable conditions in soilless substrate 

resulting from good ventilation and regular 

availability of water. The results obtained 

under present studies are however in contrast 

to the findings of Joshi (2003) who failed to 

get significant effect of soilless media on 

number of days to first flower and duration of 

flowering. 

 

It is apparent from the data presented in Table 

1 that the treatments comprising of various 

soilless substrates were found to significantly 

different in respect of berry yield per plant. 

The pooled data reveals that the highest berry 

yield of 203.32 g per plant was observed 

under perlite + FYM (T2) treatment closely 

followed by perlite (T1) treatment. However, 

minimum berry yield per plant (185.11 g) was 

recorded under soil + FYM (T6) treatment. 

The positive influence of perlite and its 

mixtures on better root development could be 

the reason behind improved aeration resulting 

in better root system which in turn might have 

promoted shoot nutrient uptake leading to 

increased berry yield. Similar results of 

increased yield in perlite and its mixtures have 

been reported in strawberry cv. Sweet Charlie 

(Cantliffe et al., 2008) and Camarosa 

strawberry (Hochmuth, 2008). 

 

The data also indicates that the berry length 

was maximum (38.01 mm) in plants grown 

under perlite + FYM (T2) treatment though it 

was statistically at par with perlite (T1) alone, 

whereas the least berry length (33.08 mm) was 

obtained under soil+ FYM (T6) treatment. The 

largest berry breadth of 25.55 mm was 

recorded under perlite + FYM (T2) treatment 

whereas the smallest berry breadth (21.57 

mm) was recorded under soil + FYM (T6) 

treatment. These results are in accordance 

with the findings of Fornes et al., (2003) and 

Ayesha et al., (2011) who found perlite mixed 

with manure increased the berry size in 

strawberry and the increase in size was 

attributed to the ability of this medium to 

provide essential micro nutrients to the plants. 

 

The pooled data set out in Table 2 indicates 

that all the treatments of growing media had a 

significant effect on berry weight in 

comparison to the control treatment (T6). The 

maximumt berry weight (21.62 g) was 

recorded in plants that were grown under 

perlite + FYM (T2) treatment which was found 

to be statistically at par with perlite (T1) 

whereas the minimum berry weight (17.45 g) 

was recorded under soil + FYM treatment 

(T6). These results are in congruence with the 

findings of Linardakis and Manios (1991) who 

also recorded highest fruit in plants grown in 

case of strawberry cv. Selva grown on Peat + 

Perlite medium. Similar results were also 

reported by Paraskevopoulou et al., (1995) 

who obtained maximum yield and berry 

weight in Selva cultivar of strawberry when 

grown in soilless mixture as compared to 

normal soil solution. 
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Table.1 Effect of different growing media on flowering, yield and berry size in 

strawberry cv. Chandler 

 

 

Table.2 Effect of different growing media on berry weight and quality in strawberry cv. Chandler 

 

 

Treatments 

 

T1: Perlite 

T2: Perlite + FYM (1:1) 

T3: Cocopeat 

T4: Cocopeat + FYM(1:1) 

T5: Perlite + Cocopeat + FYM (1:1:1) 

T6: Soil+ FYM (Control) 

Treatment Number of 

flowers 

Per cent 

berry set 

(%) 

Berry 

yield per 

plant (g) 

Berry 

length 

(mm) 

Berry 

breadth 

(mm) 

Pooled Pooled Pooled Pooled Pooled 

T1 Perlite 15.16 81.11 

(64.22) 

201.39 37.51 24.79 

T2 Perlite + FYM (1:1) 16.07 81.34 

(64.38) 

203.32 38.01 25.55 

T3 Cocopeat 14.86 75.26 

(60.15) 

189.14 33.38 22.78 

T4 Cocopeat + FYM (1:1) 14.98 76.48 

(60.97) 

190.52 34.00 23.64 

T5 Perlite + Cocopeat + 

FYM (1:1:1) 

15.09 79.84 

(63.30) 

196.64 36.04 23.88 

T6 Soil + FYM (1:1) 13.61 71.83 

(57.92) 

185.11 31.53 21.57 

CD(0.05) 0.33 0.50 0.79 1.40 0.57 

Treatments Berry 

weight  

(g) 

Total 

soluble 

solids 

(%) 

Titratable 

acidity 

(%) 

Total 

sugars 

(%) 

Reducing 

sugars  

(%) 

Non- 

reducing 

sugars (%) 

Pooled Pooled Pooled Pooled Pooled Pooled 

T1 Perlite 21.21 10.09 0.80 7.37 5.34 1.93 

T2 Perlite + FYM (1:1) 21.62 10.52 0.78 7.49 5.38 1.99 

T3 Cocopeat 18.52 9.37 0.83 6.98 5.23 1.66 

T4 Cocopeat + FYM (1:1) 18.93 9.49 0.84 7.16 5.26 1.80 

T5 Perlite + Cocopeat + FYM (1:1:1) 20.47 9.82 0.83 7.30 5.32 1.88 

T6 Soil + FYM 17.45 8.50 0.85 6.74 4.95 1.71 

CD0.05 0.62 0.54 0.01 0.12 0.04 0.13 
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It was observed under the present studies that 

Perlite + FYM (T2) treatment significantly 

increased total soluble solids and reduced the 

titratable acidity in fruits. Perlite (T1) 

treatment was also found to increase the total 

soluble solids in fruits. It is apparent from the 

data given in Table 2 that the total soluble 

solids of the berries in the present studies 

were the highest (10.52°B) uner perlite + 

FYM (T2) treatment followed by perlite (T1) 

treatment. The lowest total soluble solid 

contents of 8.50°B were recorded in the 

berries of the plants raised in soil + FYM (T6) 

treatment. The positive effect of perlite and its 

mixtures on total soluble solids could be 

attributed to improved nutrient availability 

due to better features of the growing media. 

These findings are in conformity with that of 

Ghazvani et al., (2007) who recorded the 

highest total soluble solids in mixture of 

perlite medium than perlite alone. Similarly, 

Jafarnia et al., (2010) reported significantly 

higher percentage of total soluble solids when 

plants were grown in mixture of perlite. 

 

Different soilless substrates had only a slight 

difference in their effects on titratable acidity 

of fruits of strawberry cv. Chandler. However, 

soil + FYM (T6) treatment recorded the 

highest titratable acidity (0.85 per cent) while 

perlite + FYM (T2) treatment recorded the 

lowest titratable acidity (0.79 per cent) though 

it was statistically at par with perlite (T1) 

treatment. The present results showed that 

titratable acidity was higher in control 

treatment than all other treatments. This could 

be attributed to lesser breakdown of 

metabolites in fruits. Similar results were 

reported by Sharma (2015) who ascribed the 

higher acidity content in strawberries grown 

in soil to the longer period required by these 

fruit to reach harvesting stage as compared to 

those grown in soilless growing media which 

on the contrary matured and ripened earlier. 

These results are also in line with the findings 

of Davis (1964) and Hassan et al., (2011) who 

reported higher acidic fruits when grown in 

soil and lower acidic fruits when grown in 

other media like coconut coir. Contrary to 

this, Fernandez et al., (2006) did not find any 

significant difference as far as values of 

acidity in fruits are concerned when grown 

with or without soil. 

 

The results under present study revealed that 

the treatment perlite + FYM (T2) significantly 

increased the sugar content (Table 2). Plants 

grown under T2 treatment resulted in 

significant increase in total sugars content and 

reducing sugars content over control as the 

maximum total sugars content (7.49 %), 

reducing sugars (5.38 %) and non-reducing 

sugars (1.99 %) was recorded in perlite + 

FYM (T2) followed by perlite(T1). The 

significant differences observed in various 

combinations of soilless media during the 

present studies with respect to sugars might 

be due to the different proportion of growing 

substrates which may have changed the 

physical and chemical properties of the 

substrates thereby significantly influencing 

the quality characteristics in strawberry fruits. 

The results are also in line with the findings 

of Jafarnia et al., (2010), Inden and Torres 

(2004) and Ameri et al., (2012), who reported 

the positive influence of various combinations 

of substrate on sugar content. The increase in 

sugars could also be due to the acceleration of 

growth and fruiting and possible 

physiological processes like synthesis of 

carbohydrates in plant system (Key 1969), 

thereby, increasing the sugars content in 

berries. These results are in conformity with 

the findings of various research workers who 

studied the performance of strawberry while 

using perlite as a growing media 

(Paraskevopoulou et al., 1990 and 

Vassilakakis et al., 1991). 

 

On the basis of the results obtained in present 

investigation, it is inferred that t perlite + 

FYM soilless substrate significantly increased 
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the flowering, berry set, berry size, weight 

and berry yield of strawberry over other 

treatments including control. Perlite treatment 

was found to have positive effect on 

improvement of fruit size, yield and fruit 

quality and resulted in significant increase in 

berry yield and weight over control. It can 

thus be concluded that perlite in combination 

with FYM is very effective and can be 

successfully used for the production of good 

quality strawberry under polyhouse. 
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