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Abstract 
 
In this study, the effects of the increasing doses of vermicompost implementation [0 % (VC1), 3 % (VC2), 5 % 
(VC3), 7 % (VC4)] on some heavy metal contents of cucumber (Cucumis sativus L.) have been investigated. With 
the increasing doses of vermicompost implementation, Cr, Co, Cd, Ni and Pb contents of cucumber decreased. 
While the Cr content of cucumber is 65.94 mg/kg with the implementation of VC1 (control) dose, it decreases to 
20.58 mg/kg with VC4 dose. The plant’s Co, Cd, Ni and Pb contents decreases with the increasing doses of 
vermicompost implementation, as well, VC1-VC4 doses of vermicompost are determined for Co, Cd, Ni and 
also Pb as 7.66-2.09, 1.05-0.71, 47.93- 14.57 and also 15.68- 5.01 mg/kg respectively. These results revealed that 
vermicompost can be used as a fertilization program to protect the plant’s quality and to eliminate its heavy metal 
contents. On the other hand, the use of organic fertilizers such as vermicompost should be extended for the 
maintenance of soil productivity. 
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Özet 
 
Bu çalışmada farklı vermikompost dozlarının [0 % (VC1), 3 % (VC2), 5 % (VC3), 7 % (VC4)], salatalık (Cucumis 
sativus L.) bitkisindeki metal konsantrasyonlarına etkisi araştırılmıştır. Vermikompost dozu artışına bağlı olarak 
salatalıklardaki Cr, Co, Cd, Ni ve Pb konsantrasyonlarında düşüş tespit edilmiştir. Kontrol uygulamasındaki VC1 
Cr 65.94 mg/kg olarak tespit edilmiş, ancak %7 (VC4) vermikompost uygulanan salatalıkta bu miktar 20.58 
mg/kg’a düşmüştür. VC1-VC4 uygulamalarına tabi tutulan salatalık bitkilerinde Co, Cd, Ni ve Pb miktarları 
sırasıyla 7.66-2.09, 1.05-0.71, 47.93- 14.57 ve 15.68- 5.01 mg/kg olarak değişmiştir. Elde edilen sonuçlar, 
vermikompost, bitki kalitesini korumak ve bitkideki ağır metal miktarını düşürmek amacı güden gübreleme 
programlarında kullanılabileceğini göstermektedir. Diğer yandan ise, vermikompostun aynı zamanda toprak 
verimliliğini sürdürebilmek için de kullanılması mümkündür.  
 
Anahtar kelimeler: Ağır metal, salatalık (Cucumis sativus L.), vermikompost. 
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INTRODUCTION

Today, it has been a must to obtain higher 
yield from per unit area in order to fulfill 
humankind’s need for food, which leads to the 
application of more inorganic fertilizers. As a 
result of the excessive use of inorganic and 
chemical fertilizer, natural sources, soil and 
water sources are being highly polluted and 
serious health problems occur. 

 
In recent years, the scientists who search for a 
solution for this problem have suggested that 
the use of organic fertilizers should be 
increased. Because, besides the fact that 
organic fertilizers are nutrient sources, they can 
also regenerate the quality deficiencies in soil 
and water sources. Recently, in vegetable 
farming the use of organic fertilizers have 
being widely used, especially vermicompost 
(Adiloğlu et al., 2015, Adiloğlu and Sağlam, 
2015; Bellitürk, 2016). In addition, 
vermicompost is good for soils which have 
heavy metal problems, and for their 
regeneration (Bellitürk et al., 2015). 

Generally, higher doses of chemical 
fertilizers are applied per unit area to improve 
yield in vegetable farming like in other 
agricultural activities (Adediran et al. 2004, 
Naeem et al., 2006, Dauda et al., 2008). 

 
In a research the effects of the increasing doses 
of vermicompost implementation on the yield 
of potato plant, 0, 4.5, 9 and 12 ton/da 
vermicompost were applied. As a result, the 
highest levels of height, dry weight of leaf and 
trunk, dry and wet tuber weight, number of 
tubers, tuber diameter, tuber nitrogen 
proportion and tuber potassium proportion are 
obtained from 12 ton/da vermicompost 
implementation (Yourtchi et al., 2013). 

 
In a research conducted by Haghighi et al. 
(2016), the effects of vermicompost on 
tomato’s (Lycopersicum esculentum L.) some 
quality parameters such as the number of fresh 
fruit, root development, amount of dry matter, 
and average yield were determined. At the end 
of the test, a parallel was found between the 
increasing doses of vermicompost 
implementation and tomato’s calculated 
parameters. 

 
In India, a study was carried out to identify the 
effects of the increasing doses of 

vermicompost implementation on pineapple’s 
(Ananas comosus L.) some quality parameters 
(Chaudhuri, 2016). The test lasted for 30 
months. The vermicompost doses were applied 
to the plants as 0, 5, 10, 20 and 30 ton 
/ha/year. At the end of the test, the highest 
levels of the plant’s average leaf width and 
height, the number of leaves, the average fruit 
diameter, and fruit yield were found on the 20 
ton/ha/year dose. These results show that 
vermicompost organic fertilizer has a 
significant influence on quality parameters of 
pineapple. 

 
In a research conducted in China under 
greenhouse conditions, the amounts of Cd, As, 
Hg, Pb, Cu and Zn in various vegetables’ root, 
trunk and leaves were examined. Consequently, 
the highest level of heavy metal accumulation 
was observed in the roots of the plants. It was 
also seen that, some chemical elements of soil 
were influential on the heavy metal contents of 
the plant, and especially with the increase of 
the absorption of the organic matter in soil, the 
levels of heavy metal decreased (Hu et al., 
2017). 

 
Some heavy metal absorptions of cucumber 
and tomato were determined with an 
experiment carried out under greenhouse and 
open field conditions (Li et al., 2017). It has 
been revealed that Cu, Zn, Fe, Mn, Pb and Cd 
concentrations are higher in the tissues of 
cucumber and tomato that grew in greenhouse 
conditions.  

 
In this study, which was conducted under 
greenhouse conditions, the effects of the 
increasing doses of vermicompost 
implementation on cucumber’s some heavy 
metal contents (Cr, Co, Cd, Ni and Pb) have 
been investigated. 
  
MATERIAL AND METHOD 

  
The experiment was carried out at the Faculty 
of Agriculture, Namık Kemal University, Soil 
Science and Plant Nutrition Department, 
Tekirdağ, Turkey. The experiment is 
conducted under greenhouse conditions as a 
viol test, and organized according to the 
randomized parcel design with 3 replicates 
with the design of 0% (VC1), 3% (VC2), 5% 
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(VC3), 7% (VC4) and also VC means 
vermicompost in this experiment. The 
vegetable seeds which have been used for the 
experiment were obtained from a special 
company. Testing plants are harvested on the 
40th day after planting, and necessary analyses 
of cucumber (only plant shoot) are completed. 
The heavy metal contents were determined in 
ICP-OES device (Kacar and İnal, 2010). 

 
Organic matter, pH, EC, lime, useful 
phosphor, transfusable potassium, total 
nitrogen (Sağlam, 2012), texture (Demiralay, 
1993), extractable heavy metals (Cr, Co, Cd, Ni 
and Pb) (Lindsay and Norvell, 1978) of the 
sample soil have been analyzed. 

 
Some physical and chemical analysis results of 
the sample soil have been presented on the 
Table 1 below. 

 
Table 1. Some physical and chemical analysis 
results of the sample soil. 
 

Soil parameters Analysis results 

pH (1: 2.5 soil: water) 7.25 

EC (dS/m) 0.08 

CaCO3 (%) 1.15 

Organic matter (%) 0.86 

Texture class Clay 

N (%) 0.04 

P (mgkg-1) 5.72 

K (mgkg-1) 69.16 

Cd (mgkg-1) BDL 

Ni (mgkg-1) BDL 

Cr (mgkg-1) BDL 

Co (mgkg-1) BDL 

Pb (mgkg-1) BDL 

 
The pH level of the soil has a neutral character, 
and the soil itself does not contain salt and 
lime. Soil texture class is clay, and soil has low 
organic matter, on the other hand soil N, P, 
and K contents are low. The extractable heavy 
metal contents (Cr, Co, Cd, Ni and Pb) of the 
sample soil are below the evaluation limits 
(Lindsay and Norvell, 1969; FAO, 1990; 
Tovep, 1991; Güneş et al., 2010). 

 

The vermicompost which is not include any 
heavy metal (because it is rule of 
vermicompost producing regulation), is used as 
the organic fertilizer material is provided from 
a special company and the analysis results are 
presented below (Table 2). 

 
Table 2. Some chemical properties of 
vermicompost fertilizers (does not include any 
heavy metals). 

 

Sample pH 
Org. 
M.% 

N 
% 

P 
% 

K 
% 

Ca 
% 

Mg 
% 

Verm. 
(VC) 

7.28 44.10 1.97 1.01 1.69 0.71 0.02 

 
 

RESULTS AND DISCUSSION 
 

The heavy metal results gathered from the test 
have been given on the Table 3 and Figure 1 
below. When the Table 3 is examined, it can be 
observed that all heavy metal contents of the 
plant decrease with the increasing doses of 
vermicompost implementation. This can also 
be seen from the Figure 1.  

 
Table 3. The Effects of the increasing doses of 
Vermicompost Application on Some Heavy 
Metal Contents (Cr, Co, Cd, Ni, Pb) of 
Cucumber (Cucumis sativus L.) 

 

Cucumber Cr Co Ni Cd Pb 

VC1 65.94 7.66 47.93 1.05 15.68 

VC2 44.35 5.30 33.12 0.71 8.72 

VC3 19.10 2.48 15.70 0.63 5.10 

VC4 20.58 2.09 14.57 0.71 5.01 

 
With the increasing doses of vermicompost 
implementation, Cr contents of cucumber 
plant decrease significantly. While the Cr 
content of cucumber is 65.94 mg/kg with the 
implementation of VC1 (control) dose, it 
decreases to 20.58 mg/kg with VC4 dose, 
which is caused by the excessive absorption of 
Cr in the soil by organic matters, and the 
increasing amount of vermicompost (Adiloğlu 
et al., 2015a). 
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Figure 1. The effect of vermicompost 
application on Cr, Co, Ni, Cd and Pb contents.  

 
When the effects of vermicompost on Co 
contents of the plant are analyzed, it can be 
concluded that with the increasing doses of 
vermicompost implementation, Co contents 
decrease significantly (Table 3, Image 1). While 
the Co content of cucumber is 7.66 mg/kg 
with the VC1 (control) dose, it decreases to 
2.09 mg/kg with VC4 dose. Some heavy 
metals such as cobalt, form complexes with 
organic matters as the organic matter in soil 
increases, and their absorption by the plants 
reduces  (Adiloğlu, 2016; Li, 2017). 

 
With the increasing doses of vermicompost 
implementation, Ni contents of cucumber 
plant decrease significantly (Table 3). While the 
Ni content of cucumber is 47.93 mg/kg, it 
decreases to 14.57 mg/kg with highest 
vermicompost dose (VC4). The absorption of 
some heavy metals such as Ni increases as the 
organic matter in soil increases, and their 
absorption by the plants reduces (Adiloğlu et 
al., 2016; Haghighi et al., 2016). 

 
The change in Cd contents of cucumber plant 
with the increasing doses of vermicompost 
implementation can be seen from the Figure 1. 
When the Figure is examined, it can be 
observed that Cd contents of the plant 
decrease with the increasing doses of 
vermicompost implementation. While the Cd 
content of cucumber is 1.05 mg/kg 
VC1(control) dose, it decreases to 0.71 mg/kg 
with highest vermicompost dose (VC4), which 
is caused by the fact that the increase of the 
organic matter also increases the Cd 

absorption, and its accumulation in the soil 
(Adiloğlu et al., 2016a; Chaudhuri et al., 2016). 

 
The effects of the increasing doses of 
vermicompost implementation on the plant's 
Pb content have been presented on the Table 
3. When the effects of vermicompost on Pb 
contents of the plant are analyzed, it can be 
concluded that with the increasing doses of 
vermicompost implementation, Pb contents 
decrease significantly (Table 3). While the Pb 
content of cucumber is 15.68 mg/kg with the 
VC1 (control) dose, it decreases to 5.01 mg/kg 
with VC4 dose (Image 1). With the high levels 
of organic matter in soil, the absorption of 
heavy metals by the plants increases and a 
decrease occurs in its removal from the soil 
(Hu et al., 2017; Li et al., 2017). 

 
CONCLUSION 

 
There has been organic matter inefficiency in 
most part of the agricultural fields in Turkey, 
which makes the improvement of the amount 
of organic matter in these lands a necessity. 
The idea of the extension of vermicompost in 
agriculture will be a solution by contributing to 
the increase of organic matter in soil, and by 
being an important input for providing 
nutrients to the plants. Also, with the 
extension of vermicompost in agricultural 
production, the pollution and nutrition balance 
distortions caused by chemical fertilizers will 
be regenerated. In this study, it has been 
revealed that vermicompost is an important 
organic material source for regeneration and 
prevention of heavy metal pollution, and for 
the protection and improvement of quality and 
yield. Vermicompost is also an important 
natural source in the maintenance of the yield 
of agricultural lands. 
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