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1 INTRODUCTION 

Horticultural activity produces a great amount of biodegradable wastes which are an excellent organic matter to 

improve soil fertility as an organic amendment in substitution of fertilizers. Vermicomposting uses earthworms 

(Eisenia foetida) to convert fresh organic matter into fine and dark worm castings - humus (Appelhof, 1982). In 

addition, organic matter digestion by earthworms significantly increases the nutrients availability to plants (Mustin, 

1987). 

This biodegradation process runs in two phases, in the first one organic matter is biodegraded where hight 

higienization temperatures are attained which reduces pathogenic activity. After thirty days the second phase takes 

place where the organic mixture is inoculated with earthworms. After 2 to 3 months, a mature compost, rich in 

macro and micronutrients is obtained (Lourenço et al, 2009).  

The aim of the present study was to evaluate the fertilizer value of the ending compost product of a 

vermicomposting of a horticultural waste by means of chemical and biological tests. 

 

2 MATERIALS AND METHODS 

Horticultural wastes of several cultures such as melon, tomatoes and lettuce were mixed with kiwi fruit, foliage and 

straw. This mixture was placed into trays (20 cm high), with a plastic net in the bottom to promote aeration and to 

leachate drainage. Trays were overlapping placed till a total of 4 trays high and covered by a perforated plastic. 

Organic wastes were aerated and watered weekly, and new food was added every 15 days. After three months of 

earthworms activity, an earthysmelling nutrient rich compost was obtained (Table 1). Vermicompost maturity 

degree was evaluated by biological pot essays, using barley (Hordeum vulgare L.). For this essay, compost was 

mixed with pH corrected peat at a proportion of 0, 25 and 50 %, and 500 ml pots were used. After 12 days, barley 

biomass production was measured and compost maturity degree estimated in a basis of relative production obtained 

according with the formula: (barley media production at treatment 25(g DM): barley media production at test) x 100. 

The compost was considered matured when relative production were higher or equal to 90% of that obtained with 

test treatment. To test the fertilizer value of the vermicompost it was carry out a five litre pot essay using lettuce 

(Lactuca sativa L.) as an indicator plant and a sandy soil corrected  with macro and micronutrients, according to soil 

analysis results and to nutrient extraction by lettuce (Table 2) (Allen et al, 1976). It was assessed the effect of the 

vermicompost incorporation in soil fertility and lettuce biomass increment following the concentration gradient 0, 

10, 25 and to 62,5 t DM/ha (Table 3). The soil moisture was corrected to attain 70% of its water holding capacity. 

At the end of the experiment (after one month), both lettuce biomass production and soil fertility were evaluated. 

 

TABLE 1 Physical and chemical characterization of the vermicompost ( in  dry matter ) 

Parameter   Máx. value  Reference  

    OA(2) values (1) 

Moisture % 68.8  < 40   

Dry matter % 31.2    

pH   
   

7.5  5.5-8.5  

Organic carbon   g.kg
-1 

250   

Organic matter  g.kg
-1 

431  > 300   
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Nitrogen Kjeldhal   g.kg
-1 

4.4   

Mineral nitrogen  mg.kg
-1 

0.1   

Amoniacal nitrogen  mg.kg
-1 

0   

C/N  57  12-20  

Phosphorous  (P2O5)  g.kg
-1 

0.7   

Potassium (K2O)  g.kg
-1 

19.9   

Calcium (CaO)  g.kg
-1 

20.5   

Magnesium (MgO)  g.kg
-1 

3.1   

Electric conductivity
(1) 

 mS/cm 129   

Copper (Cu)  mg.kg
-1 

54 70 < 100   

Iron (Fe) mg.kg
-1 

12103   

Manganese (Mn)  mg.kg
-1 

720   

Zinc (Zn) mg.kg
-1 

122 200 < 200  

    (1) Proposal of technical specifications for quality compost evaluation, 2008; (2) Maximum levels for organic 

agriculture, CEE Regulation nº2092/91 

 

TABLE 2 Physical and chemical characterization of the test soli and fertility amendment. 

Determinations Unit Test soil  

mg/kg soil 

Fertility amendment  

(mg/pot)* 

pH  6.7   

Organic matter (MO)  g kg
-1 

0.1   

Nitrogen (N)  mg kg
-1 

0 25 150 

Phosphorous(ER) (P2O5)   mg kg
-1 

53 35 210 

Potassium (K2O)  mg kg
-1 

5 70 390 

Calcium (Ca)  mg kg
-1 

30   

Magnesium (MgO)  mg kg
-1 

2 22 130 

Sódium (Na) mg kg
-1 

8   

Electric conductivity (CE)20ºC  mS/cm 0.25   

Boron (B)   mg kg
-1 

0.1   

* Five liters soil capacity 

 

TABLE 3 Vermicompost concentrations incorporated in soil, expressed in dry matter (DM) and fresh 

matter (FM) units 

Treatment Vermicompost 

 Tonnes DM/ha g DM/kg soil
1 

Dose g DM/pot 
2 

Dose g FM /pot
3 

V0 0 0 0 0 

V10 10 4 20 22.2 

V25 25 10 49 54.4 

V62.5 62.5 25 122.5 136.0 
(1)

 Weight of 1 m
2 

sandy soil = 1m
 2 

area
 
x

  
0.20 m deep x 1.53 g/cm3 bulk density = 306 Kg soil/m

2
; 

(2)
 five litters 

capacity pots;  
(3)

- correction factor fresh matter= 1.11 

 

Chemical soil characterization was achieved at water extract 1:5 (w/v) (Ryser et al, Payot et al, 1983): 

For organic matter quantification it was adopted the Tinsley method (Tinsley, 1950) and for nutrient dosage, the 

distillation method for nitrogen (Payot et al., 1983; Black et al, 1965), spectrometry of molecular absorption for 

phosphorus, flame photometry for sodium and potassium, and spectrometry of atomic absorption for calcium and 

magnesium were used. For bulk density quantification the Keen & Raczkowski method (Silva, 1957) was used. For 

micronutrients extraction the Lakannen method (Sillanpaa, 1982) was adopted and for its dosage the flame atomic 

absorption spectrophotometer . For data statistical treatment it was used the software SPSS, V.17.0. was used. 
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3 RESULTS AND DISCUSSION 

The good development of the barley showed that vermicompost was not phytotoxic and presents a good maturity 

degree (Table 4).  

 

TABLE 4 Results of phytotoxic test : effect of vermicompost on barley biomass production (mean values 

and standard deviation for n=3) 

Treatment g fresh weight g dry matter Relative production %) 

Test 17.7±0.2 1.30± 0.0 100 

V25 18.4 ±1.1 1.33 ±0.05 102.6 

V50 15.7± 1.5 1.23 ± 0.12 94.9 

 

The crescent levels of vermicompost induced an increase in the lettuce biomass development, expressed 

by fresh matter weight. That effect demonstrates the fertilizer value of the compost, specially related with 

phosphorus and potassium content levels (Table 5, Figure 1). 

 

TABLE 5 Effect  of vermicompost  at 0, 10, 25 and 62.5 t/ha  concentration in lettuce biomass 

development. (mean values ±±±± standard deviation for n=4) 

Treatment g fresh weight g dry matter 

Test 61.55 ± 2.6 c 5.2± 0.6 

V10 74.9 ±9.6 bc 6.2 ±0.8 

V25 83.6 ±9.6 ab 6.2 ±1.0 

V62.5 104.4 ±12.8 a 7.3 ±1.0 

FIGURE1 Effect of vermicompost on lettuce yield, express by g of fresh matter 

 

At Table 6 it was represented the effect of crescent levels of vermicompost on soil fertility. The addition 

of vermicompost to soil increases phosphorus and potassium levels which are available for lettuce. Although 

sodium level in soil improves with the crescent concentrations of vermicompost, its contents stays below the 

recommended limit value in soil (Table 6). 
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TABLE 6 Effect of vermicompost in soil fertility at the end of the essay (mean values ±±±± standard 

desviation, n=4). The parameters mesured wered pH,  organic matter (OM), nitrogen (N), 

phosphorus (P2O5), potassium (K2O), calcium (Ca), magnésium (Mg), sodium (Na) and electric 

conductivity (EC).* 

Trat. pH OM N P2O5 K2O Ca Mg Na EC 

  (%) mg/kg mS/cm 

V0 6.4±0.3 0.9±0.0 12.5±6.0 59±1.4  7.5±5.7 57.8±6.8 6±1.4 53±3.2 0.41±0.09 

V10 6.4±0.1 0.8±0.2 21.3±14.3 54.5±1.3 13.5±10.4 71.5±26 7.3±2.6 16.5±3.1 0.49±0.54 

V25 6.5±0.1 0.7±0.1 15.0±7.4 60.8±1.5 38.3±5.6 50.5±8.1 6.5±1.0 21.3±1.3 0.49±0.27 

V62.5 6.5±0.1 1.2±0.5 13.5±7.9 64.8±6.1 84±24.0 38.5±9.1 6.3±1.5 30.3±1.9 0.66±0.10 

Refª * 5.5 a 6 3.0 25-30 50-80 70-90 50-70 15-20 < 50 < 2.00 

*Reference soil fertility values for lettuce (Cermeno, 1988) 

 

4 CONCLUSIONS 

Vermicomposting is a simple technique of recycling horticultural wastes. Compost resulting from vermicomposting 

has quality to be used not only as an organic fertilizer but also as a source of potassium and phosphorus, in 

substitution of chemical fertilizers. Vermicomposting allows the farmer to obtain a high quality organic fertilizer, 

helping him to minimize the production costs and the soil pollution related with chemical fertilizers apply. 
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