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Introduction 
 

Hydroponics is a science of growing plants 

using a solution of suitable nutrients instead 

of soil and considered one of the most 

innovative agricultural strategies to produce 

more from less, in order to feed the estimated 

11 billion people in the world by 2100 (Lal, 

2016). This can either be through the use of 

non-soil growing medium or no growing 

medium at all. The plants thrive on the 

nutrient solution alone. The growing media, if 

any, is totally inert and merely acts as a 

support for the plants and their root systems, 

while the nutrient solution passes freely. 

Though, growing media plays an important 

role in seed germination, seedling growth and 

vigour in hydroponics. Several studies 

reported the favorable effect that organic 

materials have on plant growth (Hardgrave 

and Harriman, 1995; Ayuso et al., 1996; 

Tzortzakis and Economakis, 2005, 2008). 
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The experiment was conducted during rainy season of the year 2018 at M.S. 

Swaminathan School of Agriculture, Centurion University of Technology and 

Management, Paralakhemundi, Odisha. This study attempted to investigate the 

potential of growing spinach using different hydroponics systems. For the 

cultivation of leafy vegetables, two different Hydroponic structures were designed 

like A-Frame hydroponics system and elevated trays hydroponics system. Three 

different types of growing media were used i.e. sawdust, coco peat and sterilized 

absorbent cotton. Modified Hoagland solution was used as a liquid medium. Data 

were collected on growth parameters like survival rate of seedlings, leaf length, 

leaf width, leaf area and fresh weight of foliage. The result showed that all 

physiological parameter values were recorded highest from plants grown in 

sawdust in the A frame hydroponics structure. Plants grown in coco peat media 

were at par to sawdust media in most of the cases while the lowest values were 

obtained in plants grown in sterilized absorbent cotton in the elevated tray 

hydroponics system. 
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Different environmental friendly substrates, 

alternative substrates derived from residues 

such as sawdust (Dorais et al., 2005), wood 

fiber (Muro et al., 2005; Jackson and Wright, 

2009), coco coir (Noguera et al., 2000) has 

been already tested in the past. 

 

Sawdust is affordable as compared to 

imported growing media, and it is suitable for 

use as a growing medium. Many Researchers 

have reported the favorable effect that organic 

growing media have on plant growth 

(Tzortzakis & Economakis, 2008; Maboko et 

al., 2013), as it increased the porosity and 

water retention of the growing medium 

(Hardgrave & Harrisman, 1995; Marinou et 

al., 2013). Positive physical properties such as 

biogradability at an acceptable rate, low 

superficial specific gravity, high porosity, 

high water retention, moderate drainage and 

high bacterial tolerance elevated the usage of 

sawdust as a plant growth medium in 

manufacturing industries (Maharani et al., 

2010). Despite the fact that sawdust has been 

commercially used for many years, data is 

lacking that describes whether sawdust is 

suitable for vegetable production as a growth 

substrate. 

 

Cocopeat is a byproduct separated during 

processing of coconut coir. As a byproduct of 

coir manufacturing, cocopeat is often 

unutilized or burnt in the open. Of late, due to 

environmental concerns and also diminishing 

supplies of peat soils for horticulture 

substrates, cocopeat is being considered as a 

renewable peat substitute for the use in 

horticulture (Yau and Murphy, 2000). 

Cocopeat has good physical properties, many 

pore space, high water content, low shrinkage, 

low bulk density and slow biodegradation. 

Basirat (2011) reported that Cocopeat can be 

used in germination of seeds, nursery raising, 

cutting rooting and other vegetative plant 

propagation methods, hydroponic systems of 

plant cultivation, cultivation of glass house 

plants, soil conditioning, etc. There are 

several different types of hydroponics system, 

but all share the same basic method of 

supplying the plants with nutrients and water. 

NFT was developed in the mid 1960s in 

England by Dr. Alen Cooper to overcome the 

shortcomings of ebb and flow system. In this 

system, water or a nutrient solution circulates 

throughout the entire system; and enters the 

growth tray via a water pump without a time 

control (Domingues et al., 2012). The system 

is slightly slanted so that nutrient solution 

runs through roots and down back into a 

reservoir. Plants are placed in channel or tube 

with roots dangling in a hydroponic solution. 

In deep water cultures, roots of plants are 

suspended in nutrient rich water and air is 

provided directly to the roots by an air stone. 

Elevated trays system is classical example of 

this system. Plants are placed in mesh pots 

and roots are suspended in nutrient solution 

where they grow quickly in a large mass.  

 

In hydroponics system, many leafy green can 

easily be grown and commercially most 

widely used for lettuce production. Besides 

lettuce, recently various hydroponic 

experiments were conducted using spinach as 

model crop (Sharma et al., 2018). At the 

moment, utilization of hydroponics systems 

for the commercial production of crops is 

very limited. This study, therefore, attempted 

to investigate the potential of growing 

Spinach using different growing media in 

hydroponics systems. 

 

Materials and Methods 

 

The study was carried out in hydroponics unit 

belongs to M.S. Swaminathan School of 

Agriculture, Centurion University of 

Technology and Management, 

Paralakhemundi, Odisha during rainy season 

of 2018. Spinach seeds were placed in mesh 

pots having different growing media like 

sawdust, coco peat, and sterilized absorbent 
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cotton. Pots were fixed on A-frame 

hydroponics system (NFT) and elevated trays 

system. Modified Hoagland solution is used 

as a source of nutrient solutions for both 

hydroponic systems. pH between 6.0 to 7.0 

and EC(dSm
-1

) between 1.8 to 2.3 was 

maintained throughout the growing period of 

spinach (Sharma et al., 2018). Data were 

recorded on different growth parameters after 

45 DAS from ten randomly selected seedlings 

of each treatment. This study was prepared in 

Factorial Experimental Design following the 

randomized block design (Randomized 

Completely Block Design). Consists of two 

factors, namely A Factor (Hydroponics 

systems) which consists of two levels; A1 = A 

frame hydroponics system and A2 = Elevated 

trays hydroponics system. B Factor (growing 

media) having three levels; namely: B1 = Saw 

dust, B2 = coco peat and B3 sterilized 

absorbent cotton. Factor B (Growing media) 

which is composed of three compositions 

combined with Factor A so that there were 6 

combinations of treatments. Every 

combination of treatment was 5 replications, 

so there were 30 treatment units. The main 

parameters recorded in this study were the 

survival of seedlings (%), leaf length (cm), 

leaf width (cm), leaf area (cm
2
) and yield 

(g/pot). Survival percentage was observed up 

to 10 days after sowing was calculated using 

the formulae as: 

 

Survival percentage = 

 

Total number of surviving seedling 

------------------------------------------------ x 100 

Total number of transplanted seedling 

 

Results and Discussion 

 

The result of effect of different hydroponics 

system and non soil growing media on 

different parameters like survival percent, leaf 

length (cm), leaf width (cm) and leaf area 

(cm
2
) is shown in Table 1. The result shows 

that highest survival percentage of seedlings 

was observed in saw dust (96.67%) followed 

by cocopeat (94.00%) while lowest in 

sterilized absorbent cotton (84.67%). Survival 

percentage in A-frame hydroponics system 

(93.33%) significantly proved the best over 

elevated trays system (90.22%). Hydroponics 

system x growing media interaction was 

found to be significant. Leaf length values 

also shows similar trend. Highest leaf length 

was observed in sawdust (30.46cm) and 

lowest was in sterilized absorbent cotton 

(22.86cm). Different hydroponics systems 

also have shown significance difference in the 

values of leaf length. Interaction between 

hydroponics systems and growing media was 

found to be non significant. Mean leaf width 

values were fluctuated between 9.47cm in 

sawdust and 7.23cm in sterilized absorbent 

cotton showing significant difference among 

growing medium. Leaf width values in 

hydroponics systems and interaction between 

factor A and Factor B was found to be non 

significant. Leaf area values were recorded 

significantly higher in sawdust (182.51 cm
2
) 

followed by cocopeat (166.99 cm
2
) and 

lowest in sterilized absorbent cotton (138.91 

cm
2
). Leaf area values in A-frame 

hydroponics system (166.82 cm
2
) were 

significantly superior over elevated trays 

hydroponics system (158.78 cm
2
). Fresh 

foliage weight of spinach is shown in figure 1. 

Data revealed that fresh weight of foliage per 

mesh pot was significantly higher in sawdust, 

followed by cocopeat and lowest in sterilized 

absorbent cotton. However, Interaction 

between factor A and Factor B showed no 

significant difference in fresh weight values. 

Thus present study reveals that survival 

percentage, all morphological parameters and 

fresh foliage yield of spinach was observed 

highest in Sawdust media and at par in 

cocopeat in most of the cases and lowest in 

sterilized absorbent cotton. These results 

indicate that growing media like sawdust and 

cocopeat that used in this study can be 
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categorized as a good growing media for 

hydroponics. These results are akin to the 

findings of Ramirez et al., (2014) in cherry 

tomato and Omokhua et al., (2015) in 

Terminalia ivorensis. Survival and growth are 

usually increased because of intensive contact 

between the roots with growing media and the 

nutrients and water holding capacity of the 

container media. Similar results were also 

obtained by Marjenah et al., (2016). Sterilized 

absorbent cotton isn’t food source for plants 

or microbes showed least plant growth in both 

hydroponics systems. 

 

Table.1 Effects of different hydroponics systems and growing media on the survival percent, 

leaf length, leaf width and leaf area of spinach 

 
 Survival % Leaf length (cm) Leaf width (cm) Leaf area (cm

2
) 

Treatments A1 A2 Mean B A1 A2 Mean B A1 A2 Mean B A1 A2 Mean B 

B1 97.33 96.00 96.67 31.04 29.87 30.46 9.56 9.37 9.47 186.38 178.64 182.51 

B2 94.66 93.33 94.00 29.23 29.15 29.19 9.14 8.96 9.05 172.13 161.85 166.99 

B3 88.00 81.33 84.67 23.85 21.86 22.86 7.41 7.05 7.23 141.96 135.86 138.91 

Mean A 93.33 90.22 91.78 28.04 26.96 27.50 8.70 8.46 8.58 166.82 158.78 162.80 

Factors (A) (B) (A X B) (A) (B) (A X B) (A) (B) (A X B) (A) (B) (A X B) 

CD 1.690 2.070 2.928 0.819 1.003 NS NS 0.503 NS 6.132 7.510 NS 

SE(d) 0.805 0.985 1.394 0.390 0.477 0.675 0.195 0.239 0.338 2.919 3.575 5.056 

SE(m) 0.569 0.697 0.985 0.276 0.338 0.477 0.138 0.169 0.239 2.064 2.528 3.575 

*
 A1-A frame hydroponics system, A2- Elevated trays hydroponics system;  

** 
B1-Saw dust, B2-Cocopeat, B3-Sterilized absorbent cotton 

 

 

Graph.1 Effect of different hydroponics systems and growing media on fresh foliage yield of 

spinach 

 

 
*
 A1-A frame hydroponics system, A2- Elevated trays hydroponics system; 

** 
B1-Saw dust, B2-Cocopeat, B3-Sterilized absorbent cotton 
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In conclusion, ccontinuous flow of nutrients 

solutions in A- Frame hydroponics system 

leads to exposure of adequate supplies of 

water, oxygen and nutrients to the roots of 

spinach when compared to elevated trays 

hydroponics system while sawdust and 

cocopeat should be used as growing medium 

in hydroponics as it is inducing the crop 

growth and yield of spinach. 
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