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Effect of salinity and composition of growing media on 

growth and yield of ribbed gourd in soilless culture 

under matric suction irrigation 

 
Elakiya N and Arulmozhiselvan K 

 
Abstract 
Particulate organic/ mineral matter can be suitable substrates for composing soilless media, if the salinity 

and method of wetting the media are properly handled. To standardize an appropriate method, a soilless 

experiment was conducted in an open wasteland area in pandal system under matric suction irrigation 

during Rabi 2019–2020. Five growing media and three salinity levels were tested. For composing the 

growing media equal proportion (on weight basis) of substrates viz., coirpith, vermicompost, flyash, 

green manure (Daincha) and sand were mixed in different combination. Ribbed gourd CoH-1 was raised 

in growing media in containers that were interconnected by tubs and tubes to maintain moisture always 

by matric suction. The results revealed that the growing media having Coirpith: Vermicompost: Green 

Manure: Sand with salinity of 0.5–1.0 dS m-1 registered the highest fruit yield (8.884 kg pot-1) and water 

use efficiency (312.1 kg fresh fruit mm-1). Growth and yield of crop decreased with increase in media 

salinity from 0.5 to 3.0 dS m-1. 

 

Keywords: Growing media, soilless substrates, ribbed gourd, salinity, matric suction 

 

1. Introduction 

India has a wide range of climate and physio-geographical conditions which are most 

appropriate for growing various kinds of horticultural crops. Owing to that India stands as the 

second largest producer of vegetable crops accounting for 8.6 per cent of the World production 

(FAO, 2021) [17]. In 2020-21, the vegetables production in India estimated was 196.3 million 

tones (DAFW, 2021) [14]. Vegetables are a major source of vitamins like niacin, riboflavin, 

thiamin, vitamin-A and vitamin-C. In addition, vegetables supply minerals like calcium and 

iron, proteins, and carbohydrates. Further, they are the important sources of dietary fiber and 

antioxidants (Craig and Beck, 1999; Wargovich 2000; Dias and Ryder, 2011) [13, 55, 15]. 

Luffa, the popular fibrous fruit vegetable in the family of Cucurbitaceae, is said to have 

originated in India and also grown throughout the country and in many parts of the World. 

Usually, it is called as ridge gourd or ribbed gourd in many regions. The green immature fruits 

are cooked as vegetable. Ribbed gourd fruits chemically constitute carbohydrates, carotene, 

fat, protein, phytin, flavonoids, saponin and amino acids. Fresh fruits can supply about 300 μg 

β-carotene and 1000 μg carotenoids per 100 g. Due to that it has various pharmacological 

actions like hepatoprotective, antidiabetic, antioxidant, abortifacient and antifungal activity. It 

is recommended for purifying blood, as laxative, cure for jaundice, reduce weight, as anti-

inflammatory and antibiotic, strengthening the immune system, skin cure and for the health of 

stomach (Kandlakunta et al., 2008) [25]. 

Alternative to conventional soil based intensive agriculture, the most sustainable and 

environmentally friendly soilless culture are currently considered as convenient systems to 

conserve energy, nutrients and water. The biggest tasks handled in closed soilless systems are 

salinity of circulating solution, non-uniform nutrient supply, suppression of root pathogen, 

removal of undesired taste and ill-health related compounds in the product, etc. (Schwarz et 

al.,2009) [41]. As salinity is a major limiting factor for crop growth, managing salt 

concentration and nutrient supply for crops grown in closed soilless systems is very essential 

(Neocleous and Savvas, 2016) [33]. Particularly, by regulating fertigation solution volume and 

nutrient concentration as per crop need salinity related constraints can be removed and proper 

enhancement in yield and fertilizer use efficiency can be achieved without accumulating 

pollutants (Dufour and Guerin, 2005) [16]. 

For composing growing media traditionally organic substrates such as manures and composts  
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are used for imparting beneficial properties of water retention, 

aeration and nutrient supply. Usually locally available bulky 

materials are preferred for constituting growing media at low 

cost. Among them coirpith and vermicompost are very 

popular. Green manures rich N and P readily decompose, 

hence can also be used as a substrate in the form of dry 

powder. Besides, flyash which is anoxidized inorganic 

material accumulating in pyrogenic industrial premises, has 

some desirable properties of substrate. Individually no single 

substrate qualifies to be fit for use as soilless media and 

notably in each there may be limitations. Common limitations 

associated with these substates are undesirable salinity, bulk 

density, aeration, water holding capacity, pH, etc. A judicious 

blend of different substrates can balance out these limitations. 

Matric suction irrigation is a technique in which moisture is 

continuously supplied to the growing media from bottom to 

top throughout the crop period. The containers (plastic pots) 

containing growing media are placed inside the tubs having 

standing water. All tubs are interconnected by tubes. In each 

tub standing water is present to the same level. Water used up 

by evapotranspiration from tubs is immediately refilled from 

the storage tank. There is no loss of nutrients either by 

leaching or drainage of the water. Previously, the study 

conducted with growing media and methods of fertilization 

revealed that coirpith, vermicompost and fly ash as most 

suitable substrates for growing snake gourd in soilless culture 

(Kannan and Arulmozhiselvan, 2019) [26]. As a follow up, the 

present study aimed to evaluate the effect of salinity and 

composition of media on growth and yield of ribbed gourd in 

soilless culture under matric suction irrigation. 

 

2. Materials and Methods 

The location of experiment is Anbil Dharmalingam 

Agricultural College and Research Institute, Trichy, Tamil 

Nadu (10045.205’N, 78036.141’ E, Altitude: 85 m MSL), 

which belongs to Cauvery delta agro climatic zone of Tamil 

Nadu having tropical climate with an annual average rainfall 

of 860 mm. The soilless container study (pot experiment) was 

conducted in open wasteland area with the test crop of ribbed 

gourd (Luffa acutangula L.), in a pandal structure (climber 

support) equipped with matric suction irrigation system 

(Figure 1). The pandal structure was established for the spread 

of vine at about 6 feet height by fixing 30 Nos. of concrete 

pillars and connecting on top by steel wires. 

 

2.1 Assembly of matric suction irrigation system 

The setup of soilless container culture with matric suction 

irrigation was established using the design and materials 

originally described for open land soilless system (Kannan 

and Arulmozhiselvan, 2019) [26]. In the method of irrigation 

by matric suction moisture is continuously supplied to 

growing media without break from bottom to top. Matric 

suction of growing media is the force with which water is 

adsorbed on the physical surfaces of substrate particles. In the 

present study coirpith, vermicompost, flyash, green manure 

and sand were used as substrates. Standing water is present all 

the time in tubs which wets the bottom of containers and in 

turn the growing media is wetted.  

 

 
 

Fig 1: View of soilless media experiment in pandal system 

 

The components (Figure 2) of this system were (1) Overhead 

water tank, (2) Steady water level tub with ball valve 

assembly, (3) Series of plastic tubs interconnected through 20 

mm black HDPE tubes and (4) Plastic 20 L capacity container 

filled with growing media. The series of tubs placed on level 

platforms were linked through the steady water level tub to 

the storage tank. By this arrangement all tubs were aligned to 

the same level thereby uniform filling of water was ensured 

by gravitational flow to all tubs all the time.  

The plastic 20 L container has 8 holes (10 mm diameter) at 

bottom. At inside bottom of each container, a nylon mesh 

(No. 400) with a square dimension of 18 x 18 inch was placed 

and filled over with manufactured sand (m-sand) as the base 

media to a height of 4 inch. Base media was partly submerged 

in the water maintained in tub. Above the base media, again a 

nylon mesh (No. 400) with a square dimension of 18 x 18 

inch was placed to arrest the downward movement of 

particles of growing media. Over the mesh, growing media 

was filled up to a height of 9 inches. Through matric and 

capillary suction, the base media gets moistened first by 

contact with water, later maintains almost a state of saturated 

moisture content. Successively, the growing media was 

moistened by the virtue of only matric suction. The base 

media is always at lower matric suction. Due to evaporation 

or transpiration, when growing media particle surfaces are 

devoid of water, higher matric suction results. This situation 

creates a matric suction gradient which acts as a driving force 

causing upward movement of water from the base media to 

the growing media by particle-to-particle contact. 

Adjoining to the 30 concrete poles fixed for pandal structure 

(6 lines x 5 rows) with a spacing of 10 feet on either side, 

concrete slabs (2 x 2 feet) were placed over a brick work. The 

concrete slabs were set rigidly at a uniform height alignment, 

by adopting the tube level. The tubs were placed on the 

concrete slabs. Within each tub a growing media container 

was placed. According to randomization of treatments 

growing media was filled in each container.

 

   
a) Overhead water tank  b) Steady water level tub  c) Container inside plastic tub 

 

Fig 2: Components of matric suction irrigation assembly 

Water 
entry 
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The treatments imposed were categorized in two factors viz., 

salinity of media (3 levels) and composition of media (5 

Combinations). Accordingly, the containers were arranged in 

factorial completely randomized design, with 3 replications. 

The test crop of ribbed gourd (hybrid CoH1) was raised in the 

season Rabi 2019–2020. 

In the water storage overhead tank non-saline water (EC 

0.34dS m-1) was maintained for continuous irrigation. From 

the tank, water was circulated to all the tubs and containers. 

Once in a week the height of standing water inside the tank 

was measured using a graduated scale. Based on the drop in 

height of water from previous measurement the volume of 

water consumed for cropping was calculated for a period 

(area of tankx drop in height).The salinity of the media was 

monitored every time of fertilizer application, one day before 

and one day after. Low levels of salinity in growing media 

were established initially using pre-washed coirpith. High 

levels of salinity of growing media were brought in by the 

addition of calculated amounts of sodium chloride. Salinity of 

the growing media was estimated by measuring electrical 

conductivity in the filtrate collected by cloth filtering the 

suspension prepared by adding two gram of growing media in 

100 mL of distilled water and soaking for 30 minutes. The 

measured electrical conductivity was multiplied by 10 to 

express the results in dS m-1for 1:5 substrate-water ratio. In 

the same filtrate pH was measured using the pH meter and 

expressed results by deducting one unit of pH from measured 

value for compensating the dilution. 

 

2.2 Treatment details 

 

S - Salinity of Media (dS 

m-1) 
M - Composition of Media 

S1 0.5 –1.0 M1 CP+VC+FA (1:1) 

S2 1.5 – 2.0 M2 CP+VC+FA+S (1:1:1) 

S3 2.5 – 3.0 M3 CP+VC+S (1:1:1) 

  M4 CP+VC+GM (1:1:1) 

  M5 CP+VC+GM+S (1:1:1:1) 

 

CP - Coirpith 

VC - Vermicompost 

GM - Green manure 

FA - Fly ash 

S- Sand 

() - Ratio of mixing on weight basis 

Salinity expressed as electrical conductivity of 1:5 substrate-water 

suspension 

 

2.3 Fertilization of crop: For this soilless experiment with 

ribbed gourd crop, the dose of primary nutrients adopted was 

125g N,25g P2O5 and25gK2O per container. The calculated 

quantity of water-soluble fertilizers viz., urea, mono 

ammonium phosphate (MAP) and muriate of potash (MOP) 

were taken and applied to each container in 19 split doses at 5 

days intervals. The fertilizer doses were split according to the 

growth stages of the crop. For supplying secondary and 

micronutrients commonly, a nutrient solution was prepared by 

taking 30 g of fertilizer mixture comprising 5 g MgSO4, 5 g 

CaCl2, 3 g FeSO4, 3 g ZnSO4, 2 g CuSO4, 2 g MnSO4 and 10 

g Citric acid and dissolving in 1 L of water. At weekly 

intervals 100 ml of this nutrient solution was added to water 

in the storage overhead tank.  

 

3. Results 

The effect of salinity and composition of media was studied 

by relating initial properties of substrates to the growth, yield, 

nutrient uptake and water use performances of the crop. At 

harvest stage vegetative parameters viz., leaf width, vine 

length and vine drymatter and yield parameters viz., fruit 

length, number of fruits harvested and fruit drymatter were 

recorded (Table 2). The yield of fruits was recorded on fresh 

weight basis for every container (pot). Harvest Index was 

calculated as the ratio of fruit drymatter to total (vine + fruit) 

drymatter. Water productivity was calculated by dividing 

fresh weight of harvested fruits (in kg ha-1) by the total 

amount of water consumed (in mm). 

 

3.1 Initial characteristics of growing media  

The different growing media studied were prepared from 

substrates which had wide variability in their physico-

chemical properties (Table 1). Among the substrates, the 

content of soluble salts was high in daincha (EC 13.43 dS m-1) 

and coirpith (EC 8.43 dS m-1), whereas moderate soluble salt 

content was found in vermicompost (EC 1.86 dS m-1) and 

flyash (EC 1.14 dS m-1). The reaction of coirpith and daincha 

were near slight acidic where as vermicompost and flyash 

were slight alkaline. The total dissolved solids (TDS) 

estimated was highest in daincha (6612 mg L-1) and moderate 

in coirpith (4292 mg L-1). Very high content total N was 

present in daincha (22.412 g kg-1). High total P was estimated 

in vermicompost (5.065 g kg-1). Total K was abundant in 

daincha (4.082 g kg-1), followed by coirpith and flyash. 

 

Table 1: Physico-chemical properties and nutrient content of substrates 
 

Physical properties and chemical composition 

S. No. Parameter Unit Coirpith Vermicompost Flyash Daincha 

1.  Bulk density Mg m-3 0.118 0.592 1.059 0.255 

2.  Water holding capacity % 426.31 52.85 46.48 56.85 

3.  Total Carbon % 33.84 16.62 0.78 35.64 

4.  TDS (1:5 dilution) mg L-1 4296 886 516 6612 

5.  pH (1:5 dilution) pH 6.49 7.46 7.88 6.59 

6.  EC (1:5 dilution) dS m-1 8.53 1.86 1.14 13.43 

7.  C/N Ratio - 52.9 25.1 16.2 17.7 

Nutrient Composition 

8.  Total N g kg-1 2.821 11.265 1.134 22.412 

9.  Total P g kg-1 0.193 5.065 0.699 3.810 

10.  Total K g kg-1 2.324 1.162 0.456 4.082 

 

3.2 Vegetative parameters 

The effect of treatments on growth of ribbed gourd vine was 

estimated by recording leaf width, vine length and vine 

drymatter at harvest stage (Table 2). The highest leaf width 

(18.17 cm), vine length (3.75 m) and vine drymatter (1110.2 g 

pot-1) were recorded with plant raised in the growing media 

(Figure 3) containing of Coirpith: Vermicompost: Green 

Manure: Sand (M5). Growing media consisting of Coirpith: 

Vermicompost: Green Manure (M4) showed relatively high 

growth in leaf width (16.50 cm), vine length (3.35 m) and 
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vine dry matter (1011.4 g pot-1). The lowest leaf width (13.83 

cm), vine length (3.03 m) and vine drymatter (909.8 g pot-1) 

was registered in growing media comprising Coirpith: 

Vermicompost: Sand (M3).  

Salinity of the media significantly affected growth by limiting 

growth at high salinity levels. The highest leaf width (21.55 

cm), vine length (4.10 m) and vine drymatter (1310.1 g pot-1) 

was observed with low salinity level of EC 0.5–1.0 dS m-1 

(S1). At high salinity level with EC of 2.5 – 3.0 dS m-1 (S3) the 

lowest leaf width (9.28 cm), vine length (2.42 m) and vine 

drymatter (605.0 g pot-1) were found. 

 

3.3 Yield parameters 

Yield and yield parameters declined drastically with 

increasing levels of salinity(Table 2). The highest yield (8.884 

kg pot-1) was recorded at low salinity level (EC 0.50 - 1.0 dS 

m-1). At moderate salinity (EC 1.5 -2.0 dS m-1) yield was 

lower (6.004 kg pot-1) and at high salinity (EC 2.5 -3.0 dS m-

1) yield was lowest (2.811 kg pot-1). 

  

 
 

Fig 3: Growth of ribbed gourd at yielding stage 

 

Growing media with Coirpith: Vermicompost: Green Manure: 

Sand (M5) registered the highest fruit length (29.0 cm),

number of fruits per pot (19.5), fruit yield (6.679 kg pot-1)and 

fruit drymatter (460.5 g pot-1), which was closely followed by 

growing media having Coirpith: Vermicompost: Green 

Manure (M4).  

 

3.4 Nutrient uptake 

The effect of growing media and salinity on uptake of 

nutrients in vine and fruit of ribbed gourd at final harvest 

stagewas significantly different (Table 3). The highest amount 

of total N(19.926 g pot-1), total P (1.858 g pot-1) and total K 

(30.250 g pot-1) uptake was observed in the growing media 

comprising of Coirpith: Vermicompost: Green Manure: Sand 

(M5).  

With increasing salinity, the uptake of nutrients decreased 

significantly. The plants raised with the growing media 

consisting of Coirpith: Vermicompost: Green Manure: Sand 

(M5) with low salinity (EC 0.5 – 1.0 dSm-1) registered the 

highest total N (24.771 g pot-1), total P (2.357 g pot-1) and 

total K (38.686 g pot-1) uptake.  

 

3.5 Harvest Index and Water productivity 

Harvest index is an indication of the ability of the plant to 

divert the total drymatter to form the economic part. Harvest 

index decreased with increase in salinity. Comparably, very 

high harvest index was realized in growing media containing 

Coirpith: Vermicompost: Green Manure in combination with 

sand (0.288) and without sand (0.291). 

For the total duration of the crop of 120 days water consumed 

by the crop (214 L pot-1) was 23.3 mm on hectare basis (1090 

pots ha-1). The water productivity computed as weight of fresh 

fruit produced per mm of consumed water was highest to the 

tune of 312.1 kg mm-1 in growing media containing Coirpith: 

Vermicompost: Green Manure: Sand (M5)whereas in other 

media it ranged from 233.8 to 285.5 kg mm-1. There was a 

drastic reduction in water productivity from 389.4 to 131.3 kg 

mm-1when the salinity of growing media increased from 0.5 

to 3.0 dS m-1. 

 

Table 2: Effect of treatments on vegetative and yield parameters of ribbed gourd 
 

Treatment Notation  

Vegetative parameters Yield parameters 

Leaf width 

(cm) 

Vine length 

(m) 

Vine drymatter 

(g pot-1) 

Fruit length 

(cm) 
No. of fruits harvested Fruit Yield kg pot-1 

Fruit drymatter 

g pot-1 

Salinity        

S1 21.55 4.10 1310.1 35.5 23.2 8.333 567.1 

S2 16.38 3.36 1029.6 27.0 18.6 6.004 410.7 

S3 9.28 2.42 605.0 14.4 11.2 2.811 192.2 

Media        

M1 14.63 3.08 914.7 23.4 16.4 5.003 329.2 

M2 15.54 3.25 961.5 24.8 17.7 5.776 387.7 

M3 13.83 3.03 909.8 23.5 16.0 5.012 345.6 

M4 16.50 3.35 1011.4 27.4 18.7 6.110 426.9 

M5 18.17 3.75 1110.2 29.0 19.5 6.679 460.5 

SEd        

Salinity 0.38 0.07 11.8 0.69 0.26 0.112 4.97 

Media 0.24 0.04 7.4 0.44 0.17 0.071 3.14 

CD (P=0.05)        

Salinity 0.67** 0.12** 20.6** 1.21** 0.46** 0.196** 8.71** 

Media 0.42** 0.08** 13.0** 0.76** 0.29** 0.124** 5.51** 

 

Table 3: Effect of treatments on nutrient uptake, harvest index and water productivity 
 

Treatment Notation  
Total nutrient uptake (g pot-1) 

Harvest index 
Water productivity (kg fresh 

fruit mm-1 of water) N P K 

Salinity      

S1 24.771 2.357 38.686 0.302 389.4 

S2 17.204 1.593 25.704 0.284 280.6 
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S3 7.936 0.696 11.520 0.238 131.3 

Media      

M1 14.668 1.319 21.951 0.254 233.8 

M2 16.104 1.553 25.137 0.278 269.9 

M3 14.612 1.349 22.330 0.263 234.2 

M4 17.875 1.665 26.848 0.291 285.5 

M5 19.926 1.858 30.250 0.288 312.1 

SEd      

Salinity 0.374 0.026 0.595 0.0036 5.23 

Media 0.236 0.016 0.376 0.0023 3.31 

CD (P=0.05)      

Salinity 0.655** 0.045** 1.043** 0.0063** 9.17** 

Media 0.414** 0.029** 0.660** 0.0040** 5.80** 

 

4. Discussion  

Growing vegetable crops give greater remuneration to farmers 

due to their faster growth, prolonged yielding period and 

quick marketability. When availability of productive land for 

vegetable production becomes a limitation, systems like 

soilless culture may be an alternative approach. Present study 

was carried out to standardize the soilless culture method for 

the production of pandal vegetable crop in the plain wasteland 

area using commonly organic/ mineral substrates available 

nearby the farmers holdings. Every substrate has one or more 

appreciable properties. Coirpith can hold large amount of 

water. Vermicompost contains substantial nutrients and 

carbon for the support of plant and microorganisms. Flyash 

contains enormous potassium. The drymatter of daincha 

contains abundant amounts of N and K. These substrates can 

be mixed in various combination with or without sand so that 

optimization of properties like bulk density, water holding 

capacity, nutrient availability, aeration, microbial activity can 

be brought in a soilless growing media. 

With this purpose the present soilless culture (pot experiment) 

was carried out in open wasteland field area. The results were 

focused on crop productivity by recording growth, fruit yield, 

uptake of nutrients and water use efficiency. It was inferred 

that among the different growing media tested Coirpith: 

Vermicompost: Green manure: Sand (M5) mixed in equal 

proportion on dry weight basis exhibited distinguishing 

performance in crop productivity. Closely its performance 

was followed by Coirpith: Vermicompost: Green Manure 

(M4) and Coirpith: Vermicompost: Flyash (M1).  

Organic substrates are loose and lightweight materials having 

bulk density<1 Mg m3. Growing media primarily function as 

a physical support for anchoring roots and facilitating root 

proliferation. Poor root anchorage may affect absorption and 

transport water and cause breakage of branches of roots and 

root hairs. Addition of sand in media composition was aimed 

to bring optimum bulk density in media, promote adequate 

aeration and moisture retention.  

Daincha, the most preferred green manure crop, grows well 

even in saline and alkaline soils. Bhuiyan et al. (1988) [10] 

reported that about eight weeks old dhaincha plants had 3 per 

cent N in addition to other nutrients. The inclusion of Daincha 

as dry powder in addition to vermicompost and coirpith 

showed significant increase in growth and yield parameters. 

This enhancement in the growth might have been due to 

supply of essential plant nutrients as the combination 

containing green manure showed higher uptake of nutrients 

by the ribbed gourd. Earlier study showed that incorporation 

of dhaincha in field remarkably increased soil organic matter, 

N, P, K and S compared to initial soil status and attained a 

peak level at 50 days after incorporation (Sontosh Chandra 

Chanda et al., 2021) [48]. Similarly, the goat manure in 

combination with Azolla and Sesbania improved organic C, 

N, and C/N ratio of the soil over the initial value (Setiawati et 

al., 2020) [42].  

Availability of adequate N in vegetative phase might promote 

many physiological and metabolic processes, as it is closely 

related to protein formation, tissue growth, physiological 

function, substance synthesis and distribution (Maathuis, 

2009; Zhong et al., 2017; Souri and Hatamian, 2019) [28, 58, 50]. 

In the present study regular fertilization of plants in split 

doses with water soluble fertilizers might have supported 

sufficient growth of plants. Besides additional supply of 

nutrients made through substrates, particularly daincha and 

vermicompost would have enhanced higher vine length and 

dry matter production in ribbed gourd. Especially, within the 

growing media the proximate constituents viz., ash, crude 

protein and crude fibre contributed by daincha could have 

increased the availability of nutrients (Shi, 2013; Kabir et al., 

2018) [45, 22].  

After the available nutrients from media gradually decline 

from initial stages of the crop, the application of fertilizer 

solution would supply the necessary nutrients to the crop is in 

accordance with the findings of Sangeeta Shree et al. (2018) 

[39]. Sontosh Chandra Chanda et al. (2021) [48] observed that 

combined application of vermicompost and inorganic 

fertilizers increased fruit weight and yield of bitter gourd. 

Similar findings were reported by Anuja and Poovizhi (2009) 
[5] in cucumber and Kameswari et al. (2011) [24] in sponge 

gourd. 

Part of growing media containing vermicompost may provide 

essential nutrients for the growth of crop since the nutrients in 

vermicompost are present in readily available forms such as 

nitrates, exchangeable P, K, Ca, and Mg (Orozco et al., 1996) 
[35]. Some of these main mineral forms are converted into 

soluble forms which are used for plant uptake (Nair et al., 

2006) [32]. In the present study the identified role of 

vermicompost has been utilized positively by including it as a 

component in all growing media tested. 

Increased vegetative growth and yield of celery and red 

cabbage upto 20 per cent resulted when vermicompost was 

added to sand + rice husk substrate (Sayed H. Ahmed et al., 

2017) [40]. Similarly, addition of vermicompost as a substrate 

showing impact on growth and yield of sweet paper, snap 

bean, lettuce, strawberry, celery, salad cabbage and red 

cabbage has been reported (Abul-Soud et al., 2015a and 

2015b) [1,2]. Besides nutrient supply presence of substances 

like humic acid in vermicompost could have caused direct 

encouraging effect on the growth and yield was justified by 

Arancon et al. (2005) [8] in ribbed gourd and by Nuhaa 

Soobhany et al. (2017) [49] in green beans. As vermicompost 

is having rich organic matter, it would have improved the 

physical and chemical properties of growing media, besides 
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supplying nutrients as elucidated in studies conducted by 

Arancon et al. (2002) [7] on tomato and peas and Arancon et 

al. (2004) [6] on strawberry. 

The presence of sand in significant proportion in the growing 

media with Coirpith: Vermicompost: Green Manure: Sand 

might have increased overall bulk density of the growing 

media thereby increased total pore space, aeration and water 

retention. Raviv and Lieth (2008) [38] reported that increase in 

bulk density of soilless media resulted after mixing with sand. 

Arunadevi (2021) [9] reported that bulk density and aeration 

porosity were maximized in the mixture of Coirpith: 

Vermicompost: Sand, which might have favored the healthy 

growth of nursery. Likewise, Rashidha et al. (2021) [37] 

reported greater plant height, highest fresh weight of leaves, 

fresh and dry weight of roots and root volume in potted 

foliage plant in growing media containing sand in the 

combination of Cocopeat (70%), rice husk (10%), 

vermicompost (10%) and sand (10%). 

Encouragingly the growth and yield of ribbed gourd were 

appreciable in the growing media containing flyash in its 

composition. Flyash enhanced the crop yield and biomass 

(Thind et al., 2012; Ukwattage et al., 2013) [52, 54] and hence it 

is used as fertilizer to improve the productivity of many crops 

(Ahmad et al., 2017a; Haris et al., 2019) [3, 20] as it contains 

vital nutrients like K, Mg, and S (Yousuf et al. 2020) [57]. 

Application of flyash increases the availability of nutrients 

such as Cu, Fe, Al, Si, P, S, K, Mg, and Ca, etc. (Haris et al., 

2019) [20]. The beneficial impact of flyash on plant growth and 

biomass production were studied in wheat (Ochecova et al., 

2014) [34], rice (Bisoi et al., 2017) [11], carrot (Haris et al., 

2019) [20], radish (Sharma and Singh 2019) [44], safedmusli 

(Hadke et al., 2019) [18]. Shakeel et al. (2020) [43] reported 

about 15 per cent increase in terms of shoot length, shoot 

fresh and dry weight, number of leaves and leaf area in 

beetroot with fly ash application.  

Sushmita Munda et al. (2016) [51] reported that application 

biochar and flyash produced higher number of tillers per plant 

in rice which could be due to the increase in very high 

porosity and water holding capacity. The absolute hollow silt-

sized particles in flyash might promote transport and supply 

water molecules (Skousen et al., 2013) [47]. In trials with bottle 

gourd and sponge gourd application of flyash at 120 and 180 

Mg ha-1 respectively made about 10-15 per cent yield increase 

(Parab et al., 2012) [36]. Fly ash application improving soil 

bacteria count and enzyme activity of dehydrogenase, urease 

and alkaline phosphatase has been reported (Yeledhalli et al., 

2007) [56]. 

Many organic substrates contain significant quantity of 

soluble salts which limit considerably the growth of plants. 

Coirpith obtained from coastal regions contain enormous 

soluble salts when compared to coirpith obtained from inland 

plantations. Washing of coirpith substrate with low saline 

water can reduce its salt content, particularly sodium salts, 

thereby make it suitable for use as growing medium. This 

process costs labour and uses a large volume of water. Used 

up water is a waste which pollutes the environment. Washing 

of other substrates containing enormous soluble salts like 

vermicompost, daincha, etc., is not preferable as it may 

remove all soluble organic compounds and plant nutrients 

along with salts and make them unproductive. In the present 

study attempt has been made to use vermicompost, flyash and 

daincha as substrates of growing media without washing. The 

levels of salinity were maintained in treatments by combining 

with washed coirpith at the lowest levelof salinity, and 

addition of sodium chloride salt at higher levels of salinity. 

The inhibitory effect of salinity was observed in all the 

measured growth and yield parameters which was reflected in 

nutrient uptake and yield of the ribbed gourd as well. This 

would be due to inhibition of growth through reduced water 

absorption, reduced metabolic activities due to Na+ and Cl- 

toxicity, and nutrient deficiency caused by ionic interference 

as reported in previous studies (Jacoby, 1994; Marschner, 

1995) [21, 30]. The high concentration of Na+ and Cl- ions may 

disrupt membrane integrity and function as well as affect the 

internal solute balance that also affects nutrient uptake, 

resembling nutrient deficiency symptoms that occur in the 

absence of salinity (Munns and Tester, 2008) [31]. 

The salinity threshold of the majority of vegetable crops is 

reported to be low, ranging from 1.0 to 2.5 dS m-1 in saturated 

soil extracts (Machado and Serralheiro, 2017) [29]. Excessive 

concentrations of salt ions also injure photosynthetically 

active leaves and may lead to chlorosis and early leaf 

senescence (Hanin et al., 2016) [19]. If salt stress reduces 

growth in an early phase of plant development, the yield 

would strongly decline (Khan et al., 2017; Ahmad et al., 

2017b; Kaleem et al., 2018) [27, 4, 23]. Reduction in plant fresh 

and dry weights in response to salt stress has been reported 

for other crops, such as melon (Sivritepeet al., 2005) [46], musk 

melon (Bustan et al., 2005) [12], cucumber (Trajkova et al., 

2006) [53]. 

 

5. Conclusions 

Matric suction irrigation is a method devised for growing 

plants in containers on a leveled wasteland area or terrace. 

Particularly it is suitable for growing vegetable crops in 

containerized soilless growing media. In the present study, the 

results indicated that the commonly available substrates 

having substantial soluble salts can very well be used as a 

ready-to-compose material for aggregating soilless growing 

media provided the water available for irrigation is low saline 

(EC <0.5 dS m-1). Pre-washing treatment is not required for 

substrates except coirpith. As the growing media is always 

under moist conditions throughout the cropping period due to 

matric suction, the injury by salt concentrations of media is 

minimized. Growing media containing coirpith, 

vermicompost, daincha, and sand achieved the highest the 

growth and yield of ribbed gourd. Overall, the study has 

identified a suitable growing media for soilless culture in 

pandal system under matric suction irrigation. 
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