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Abstract—Vermicomposting is the bio-conversion of organic 

waste into bio-fertilizers using earthworms. The bio-fertilizers 

obtained vermicompost and vermiwash were applied to Zea 

Mays plants. The effect of the bio-fertilizers over time on the 

Zea Mays plant height, number of leaves and cob web weight 

were determined. 2
3
 full factorial designs were used to 

determine the trends in the effects. Addition of vermicompost, 

vermiwash and application time increased the plant height by 

more than 30cm. In addition, the Zea Mays leaves production 

increased by more than 2 leaves upon addition of 

vermicompost, vermiwash and increased application time. 

Furthermore, the Zea Mays cob weight increased by more than 

120g with increased vermicompost and vermiwash quantities as 

well increased application time. The dynamics that occur on the 

soil macro and nutrients due to addition of the bio-fertilizers 

play a significant role in Zea Mays growth. 
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I. INTRODUCTION 

Vermicomposting technology involves the bio-conversion of 

organic waste into vermicasts and vermiwash utilizing 

earthworms [1-8]. These earthworms feed on the waste and their 

gut act as the bioreactor where the vermicasts are produced [3; 9]. 

These vermicasts are also termed vermicompost and are rich in 

nitrogen, phosphorous, potassium and micronutrients [3; 5; 7-9]. 

In addition, during the vermicomposting process, a leachate is 

produced which is called vermiwash [7; 10]. Vermiwash is also 

rich in the fertilizer macro and micronutrients [5; 7; 10-13]. These 

vermi-products can be utilized as bio-fertilizers and has been 

applied in various crops such as rice, Indian borage, kharif crops, 

okra [3; 5; 9; 13-14. This study therefore focused on the effect of 

vermicompost and vermiwash over time on the growth of Zea 

Mays. Zea Mays is also known as maize and is the staple food in 

Southern Africa. Zea Mays grows best in well drained loam soils 

with a soil pH of around 5.8-6.5 and moisture content of 

minimum 28%. 

 

II. MATERIALS AND METHODS  

 

A. Vermicompost and vermiwash   

Vermicompost was obtained from waste corn pulp blended 

with cow dung manure, vegetables and office paper. 

Vermicomposting was done for 30 days using Eisenia fetida 

earthworms [6]. An average 60ml of vermiwash was 

continuously collected per day from the 10kg of organic waste 

that was vermicomposted. 4kg of loam-clay soils were used for 

the study. The bio-fertilizers were hand mixed with the soil on 

application. 
 

B.Experimental design  

A 2
3
 experimental design with a center point was used (see 

Table 1). The independent variables used were the 

vermicompost quantity, vermiwash quantity and the application 

time of the two bio-fertilizers. The conditions that were used are: 

vermicompost: 500-1000g, vermiwash: 500-1000g and an 

application time of 10-40 days. The center conditions that were 

applied are: vermicompost 750g, vermiwash 750g and an 

application time of 25 days. The experiments were replicated 

twice. STATISTICA software was used for data analyses. 

Surface responses were used to determine the trend in the Zea 

Mays growth due to varying vermicompost and vermiwash 

quantities as well as application time. 

TABLE I : FACTORIAL DESIGN USED FOR DETERMINING 

THE CHANGE IN PARAMETERS 

 

Raw soil 

sample 
Vermicompost (g) Vermiwash (g) 

Time 

(days) 

1 500 500 10 

2 1000 500 10 

3 500 1000 10 

4 1000 1000 10 

5 500 500 40 

6 1000 500 40 

7 500 1000 40 

8 1000 1000 40 

9 750 750 25 
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C. Zea Mays cultivation  

Zea Mays seeds of the Shoko brand were obtained from a 

local hardware. The Shoko seeds takes approximately two 

months to ripen. Zea Mays was planted in potted plants and was 

watered after every two days. The seeds were planted about 4cm 

into the soil. The seeds germinated between day 6 and 8. The 

Zea Mays plant height, number of leaves produced and cob 

weight were determined as the response variables to determine 

the effect of the bio-fertilizers over time  

 

III. RESULTS AND DISCUSSION  

The Zea Mays planted are indicated in Figure 1. 

 

Fig. 1: Zea Mays plants 

A. Effect of vermicompost, vermiwash and application 

time on Zea Mays plant height  

Increasing the vermicompost quantity applied slightly 

increased the height of the Zea Mays plant (see Figs 2a and 2b). 

Furthermore, increasing both the vermiwash quantity applied 

and the application time significantly increased the plant height 

by more than 30cm (see Figs 2a, 2b and 2c). 

 

Fig. 2a: Effect of vermicompost and vermiwash on Zea Mays height 

 

 
Fig. 2b: Effect of vermicompost and application time on Zea Mays height 

 
Fig. 2c: Effect of vermiwash and application duration on Zea Mays height 

 

B. Effect of vermicompost, vermiwash and application 

time on Zea Mays leaves production  

Addition of vermicompost enhanced Zea Mays leaves 

production by more than 3 leaves per plant (see Figs 3a and 3b). 

In addition, increasing the vermiwash quantity increased the 

plant leaves production by at least 2 leaves (see Figs 3a and 3c). 

Furthermore, increasing the bio-fertilizers application duration 

increase the number of leaves produced by more than 7 leaves 

(see Figs 3b and 3c). 

 
Fig. 3a: Effect of vermicompost and vermiwash on Zea Mays leaves 

production 
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Fig. 3b: Effect of vermicompost and application time on Zea Mays leaves 

production. 

 
Fig. 3c: Effect of vermiwash and application time on Zea Mays leaves 

production 

 

C. Effect of vermicompost, vermiwash and application 

time on Zea Mays cob weight  

Increasing the vermicompost quantity applied resulted in a 

slight increase of the Zea Mays cob weight (see Figs 4a and 4b). 

In addition, increasing the vermiwash quantity applied enhanced 

the plant cob weight by more than 30g (see Figures 4a and 4c). 

Furthermore, increasing the application time further promoted 

the growth of the cob weight by more than 120g (see Figs 4b 

and 4c). 

 

Fig. 4a: Effect of vermicompost and vermiwash quantity on cob 

weight 

 

Fig. 4b: Effect of vermicompost and application time 

 

Fig. 4c: Effect of vermiwash and application time 

Increasing the vermicompost quantity applied promoted plant 

growth as well as growth of the cob webs because of the increase 

in zinc and phosphorous content due to increased vermicompost 

quantities. Zinc enhances plant growth regulation whilst 

phosphorous promotes plant growth [3; 15-16]. The Zea Mays 

plant were of good quality due to the increased potassium 

content in the soil as this promoted plant resistance and quality 

of seed. Furthermore, increasing the application time of both the 

vermicompost and vermiwash resulted in increased soil copper, 

iron and phosphorous content [12-16]. This increase in soil 

nutrient content promoted plant growth and chlorophyll 

production, hence a boost in Zea Mays growth. In addition, 

microbial activities from the vermi-products have been reported 

to result in production of plant growth regulators such as 

cytokinins as well as humic acid which promote plant growth [5; 

11-12]. 

 

III. CONCLUSION 
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Vermicompost and vermiwash can be utilized as bio-

fertilizers in Zea Mays production. Application of 

vermicompost and vermiwash over a given time period 

promotes Zea Mays growth and reproduction. 
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