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ABSTRACT 
 

An experiment was conducted in the field (practical crop production) at SGRR (P.G) COLLEGE to determine the effect of 

organic Mulch on the growth and yield of spinach. The experiment was conducted between the months of October and 

November 2018. The experiment was a complete line sowing pattern (cropping pattern) with treated sewage mulch (TSM) and 

organic compost mulch (OCM) as treatments. The no mulch (NM L) was used as a control. Spinach seedlings were planted at 

a spacing of 15 cm within rows and 30 cm between rows. Weeding and pest control measures were done uniformly across the 

treatments, when and as required. The data collected included the percentage moisture retained by the different treatments on 

the soil, growth parameter’s (leaf width, leaf length, leaf number, leaf area, and plant height) and yield at harvest. The results 

displayed a significant difference (P<0.05) between the treatments in terms of moisture retention. Organic compost mulch 

recorded the highest mean percentage moisture retention (22.9%), followed by treated sewage mulch (20.9%) and no mulch 

recorded the lowest percentage moisture retention in the soil (14.4%). All the growth parameters were higher or spinach 

growth under TSM, followed by that grown under OCM. They were lowest under spinach grown under no mulch. The showed 

that mulching improved the performance of the spinach plants in terms of plant growth, moisture retention and yield. 
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1. INTRODUCTION 

Spinach is one of the significant vegetables grown in the in India. This green leafy vegetable is principally believed to have grown 

in south-western Asia [1]. Production of spinach in the country is dominant on commercial and kitchen garden vegetable & 

subsistence agriculture crop. [2].Subsistence agriculture is characterized by small-scale production on a few square meters of land, 

mainly for the purpose of providing food for the families [3]. Spinach production is also important due to its health benefits as it 

supplies the body with nutrients such as Vitamin A, C and K. Vegetables such as spinach are also beneficial because they form a 

significant constituent of the Indian diet because it can be served in a variety of dishes [4]. Low soil fertility intensity is one of the 

major contributors to the little productivity of vegetable crops in India. The fertility of the soil can be improved by the application 

of organic as well as inorganic fertilizers. The use of inorganic fertilizers proves to be very expensive and may also cause other 

side effects in the soil such as soil salinity [5]. The use of organic methods such as composting; to restore soil fertility and soil 

physical properties has gained attention in the agricultural sector [6]. Compost has a similar composition to the soil organic matter 

thus it also enhances the physical properties of the soil such as the soil structure as well as the soils moisture and nutrient retention 

abilities [7]. Compost also helps maintain the nutrients in the soil for elongated periods of time since it is composed of differently 

sized constituents, which break clown in the soil at varying decomposition rates, making the nutrients to be constantly available 

[8]. Treated sewage sludge can also be used as a compost [9]. Sewage sludge contains vital plant nutrients as well as an organic 

matter which can be utilized in crop production such as spinach, to substitute as well as incre1nent the use of synthetic fertilizer in 

the country [10]. It enhances the physical, chemical and biological properties of the soil [11). Plant nutrients contained in sewage 

sludge play an important role in the improvement of plant biomass [12]. The objective of the study was to determine the effect of 

compost on the growth and yield of spinach. 

 

2. MATERIAL AND METHOD 
The experiment was carried out in a location which is located in the field (practical crop production) at SGRR (P.G) COLLEGE. 

Upper Gangetic Plains Region (humid subtropical) of the country. The field is located at Latitude 30.304648 Longitude 78.032901 

at an altitude of 637 m above sea level. This area is characterized by moderate temperatures and average annual rainfall. 

 

The research was an experiment with line sowing pattern (cropping pattern)The treatments for the experiment were organic 

compost mulch (OCM), treated sewage sludge mulch (TSM) and no mulch (NML) which was the control treatment. The organic 
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compost mulch was acquired from a commercial supplier, while the treated sewage sludge was obtained from the sewage 

treatment plant for Haridwar city located at longitude 78.1642° E and latitude29.9457° N Each treatment was replicated three 

times. The OCM and TSM treatments were applied at 400 grams per planting basin, at the time of transplanting. The experiment 

was conducted in well-prepared plots and each plot had four spinach plants. The experiment had a total of 36 plants. 

 

The planting plots were prepared to a fine tilth in the field using a fork and rake. The seedlings were obtained from a commercial 

supplier and they were planted at a spacing of 15 cm within rows and 30 cm between the rows. Weeding and pest control practices 

were carried out when and as required, according to weed growth or appearance of pests. The plants were watered after every two 

days using a watering can and each plant received a liter of water based on the crop water consumptive use and the field capacity 

of the soil which was estimated using the oven drying method. 

 

The data collected were moisture retention, leaf width, leaf length, leaf number, plant height, and wet mass and dry mass. Three 

spinach plants were randomly selected from each plot for data collection. Growth parameters were measured on a weekly basis. 

The leaf width was measured by placing a ruler across the leaf in the middle part of the leaf. The plant leaf height was measured 

by using a measuring tape from the ground to the topmost part of the plant. The number of leaves was obtained by counting the 

individual leaves and the average number of leaves per treatment was used for data analysis. The leaf area was computed using 

equation 1. 

LA = (L x W x 0.7) 

Where; 

LA: Leaf Area (cm2) 

L: Length of Leaf (cm)  

W: Width of Leaf (cm) 

0.7: Connection factor 
 

The soil moisture retention properties of the different treatments were determined using the oven drying Method whereby soil 

samples from each of the three treatments were weighed on a balance scale and oven dried for 24 hours at I05 °C. This was done 

on a weekly basis, prior to irrigation. 
 

The dried soil samples were weighed again and the moisture content computed using equation 2. 

 

% 𝑀𝑜𝑖𝑠𝑡𝑢𝑟𝑒 𝐶𝑜𝑛𝑡𝑒𝑛𝑡 =
𝑊𝑤 − 𝑊𝑑

𝑊𝑑

× 100 

Where; 

Wd: Dry weight of the sample  

Ww: Wet weight of the sample 
 

Fresh and dry mass of the plants was determined some seven weeks after planting. The plants were detached from the soil and 

splashed off of any moveable soil materials and other inert matter. The spinach plants were then lightly wiped off with a soft 

paper towel to get rid of free water on the surfaces of the leaves. The fresh mass was then determined by weighing the spinach. 

The harvested plants were then oven dried at 75° C for a period of 72 hours and then weighed to determine the dry mass. 

 

The data collected during the course of the experiment were analyzed using the Statistical Package for Social Sciences, whereby 

analysis of variance, was done in order to determine any significant differences between the treatments . The mean separation test 

was also carried out using the Least Significant Difference (LSD). 

 

3. RESULTS AND DISCUSSIONS 
The organic compost mulch treatment recorded the highest mean soil moisture content (22.9 %) which meant it was a better 

mulching material when compared to treated sewage mulch (figure 1). The control treatment had the lowest mean moisture 

content (14.4%). This was due to the fact that there was a higher rate of evaporation in the no mulch treatment because the soil 

was exposed to evaporation agents such as solar radiation and wind currents. The differences in mean soil moisture content were 

significant (p<0.05). 

 

Fig. 1: Mean moisture content between treatments 
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The spinach undertreated sewage mulch had the highest mean leaf width (16.0 cm) as compared to that grown under organic 

compost mulch, which had mean leaf width of 11.9 cm. On the other hand, the control treatment had a mean leaf width of 9..5 cm 

(Table 1). The differences in mean leaf width between OCM and TSM were significant, as well as those between TSM and NML 

(p<0.05). The maximum leaf length was obtained in the spinach grown under TSM with mean leaf length of 20.4 cm. It was 

followed by that grown under OCM at mean leaf length of 14.6 cm. The plants grown under NML had the least mean leaf length 

at 12.0 cm (Table 1). The analysis showed that the differences in mean leaf length were significant (p<0.05). 

 

Table 1: Mean values for parameters under different treatments 

Treatment Parameters 

Leaf Width 

(cm) 

Leaf Length  

(cm) 

Leaf Area 

(cm2) 

Leaf 

number 

Plant height 

(cm) 

Wet mass  

(g) 

Dry Mass 

(g) 

Organic compost mulch  11.9a 14.6a 138.3a 6a 16.5a 342.0a 22.4a 

Treated sewage mulch 16.0ab 20.4ab 250.5ab 8ab 22.7ab 649.5ab 42.0ab 

No mulch (control) 9.5b 12.0b 55.4b 5b 12.7b 315.8b 19.9b 

*Parameters on the same column with the same sy1nbol indicate that their means were significantly differences. 

 

The results showed the highest leaf area in the spinach plants grown undertreated sewage mulch, as they had an average leaf area 

of 250.5cm2. It was followed by the spinach plants grown in the organic compost mulch with an area of 138.3cm2. The lowest 

mean leaf area was recorded front the spinach planted with no mulch at 55.4cm2 (Table l). The mean leaf area values were 

significant between OCM and TSM, as well as between TSM and NML (p<0.05). Spinach plants grown under TSM had the 

highest mean plant height at 22.7cm. It was followed by plants from OCM at 16.5cm, and the lowest was plants from NML at 

12.7cm. 

 

Both dry mass and wet mass was higher for plants grown under TSM at 649g and 42.0g respectively. This was followed by plants 

grown under OCM, with wet mass and dry mass at 342.0g and 22.4g respectively. The wet mass and dry mass was the lowest for 

plants grown under no mulch at 315.8g and 19.9g respectively (Table l). The means for wet mass a dry mass were significantly 

differences for OCM and TSM, as well as for TSM and NML (p<0.05). 

 

4. CONCLUSION 
The results showed that the growth rate and yield of spinach plants grown on the treated sewage mulch and the organic compost 

mulch were better when compared to that of spinach plants grown without mulch. Treated sewage mulch produced spinach plants 

with the highest growth rate as the plants exhibited a higher mean leaf area, leaf width, leaf length leaf number and plant height. 

The dry yield across the treatments was 42.0 g in the treated sewage mulch, 22.4 g in the organic compost mulch and 19.9 g in the 

no mulch treatment. The treated sewage waste resulted in a higher yield of spinach compared to all the other treatments. It is 

concluded that the mulch had a positive effect on the yield of spinach. 
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