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AbstractAbstractAbstractAbstract    
    
It is wondered whether vermicompost can be an alternative to peat in seedling production. Therefore, 

this study investigated the effects of different vermicompost rates on the growth, quality characteristics and 
macro and micro mineral concentrations of pepper and cauliflower seedlings. There were 4 treatments 
consisting of different mixtures in the study. T1: 70% peat + 27% perlite + 3% vermiculite; T2: 70% 
vermicompost + 27% perlite + 3% vermiculite; T3: 35% peat + 35% vermicompost + 27% perlite + 3% 
vermiculite; T4: 100% vermicompost. ‘Sivrillo’ F1 (Capsicum annuum var. longum) pepper and ‘Casper’ F1 

(Brassica oleraceae var. botrytis) cauliflower varieties were used as the plant material. Vermicompost mixtures 
had a significant impact on pepper and cauliflower seedlings. The emergence and growth characteristics of 
pepper seedlings were similar in T1, T2 and T3 treatments. However, the T3 mixture provided the highest 
emergence rate and seedling height in cauliflower seedlings. T3 also increased the leaf area both pepper and 
cauliflower seedlings more than the other treatments. Although T2 medium showed the highest N, K, and Mg 
contents in pepper seedlings, vermicompost mixtures had the highest P, K, Ca, and Mg concentrations in 
cauliflower. Vermicompost mixtures had higher microelement contents in cauliflower, whereas similar results 
were obtained from T2 and T1 treatments in pepper seedlings. In conclusion, it was determined that the 35% 
peat and 35% vermicompost mixture was appropriate for pepper and cauliflower seedlings in terms of many 
criteria. Additionally, noteworthy results were obtained when 70% peat was substituted with vermicompost. 
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IntroductionIntroductionIntroductionIntroduction    
 
The choice of a suitable substrate is crucial for the success of seedling cultivation (Jankauskienė et al., 

2022). The substrates used should be rich in plant nutrients, have adequate water retention and aeration. 
Besides, they should be cost-effective (Basheer and Agrawal, 2013). 

Peat is one of the most studied and used substrates in the world due to its high nutrient exchange and 
physical properties (Raviv et al., 1986). In addition, it is protected by the European Community Decisions of 

1992 and is considered a non-renewable resource (Olaria et al., 2016). Ecological and environmental concerns 
against the use of peat are increasing due to the destruction of wetland ecosystems (Robertson, 1993). 
Furthermore, rapidly rising peat prices, increased carbon emissions during peat extraction, and the depletion 
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of peat resources are raising concerns (Jayasinghe et al., 2010; Haitao, 2018a). Considering that peat 

contributes to 23% of the overall expense of seedling production (Pascual et al., 2018), the current emphasis is 
on exploring new cost-effective alternatives to peat. Recently, the use of vermicompost in vegetable cultivation 
has received increasing interest and attention (Basheer and Agrawal, 2013; Haitao, 2018b). Compared to non-
renewable peat sources, vermicompost has many resources, making it an environmentally friendly material 
(Makowski et al., 2019). 

Vermicomposting is the composting of organic waste by earthworms. This organic material, formed by 
the interaction between earthworms and microorganisms, contains plant nutrients and some plant growth 
regulators (Edwards et al., 2010; Kaya and Coşkun, 2020). 90% of vermicompost aggregates are water resistant 

(Dominguez et al., 1997; Winsome and McColl, 1998; Atiyeh et al., 2000a). Vermicompost is also an 
important ecological alternative to mineral fertilisers. In addition, it contains enzymes, soil antibiotics, humic 
substances, growth and development hormones, macro and micronutrients (Atiyeh et al., 2001; Prabha et al., 

2007). As vermicompost is similar to peat in terms of high porosity, aeration, drainage and water holding 
capacity (Dominguez and Edwards, 2011), it can be used alone or mixed with peat to produce vegetable 
seedlings (Kaciu et al., 2011). Vermicompost is mainly used in outdoor horticulture and there is limited 
information on its use in seedling production. Vermicompost is mainly used in outdoor horticulture and there 
is limited information on its use in seedling production. However, studies indicated its potential benefits when 
added to substrate at a ratio of 10-20% (Bachman and Metzger, 2008). 

Some studies demonstrated that vermicompost stimulates seed germination, promotes vegetative 
growth and root development, and can improve seedling quality (Atiyeh et al., 2000b; Paul and Metzger, 2005). 
The growth of eggplant and pepper seedlings was stimulated when 20-40% vermicompost was added to 
commercial growing media (Arancon et al., 2004; Paul and Metzger, 2005), and the growth of lettuce seedlings 

was stimulated when 20-50% was added (Ali et al., 2007). In a study conducted on watermelon under field 
conditions, the highest germination rate (93.3%) was found in the 300 kg da-1 application of vermicompost 
and the highest yield per plant was found in the 600 kg da-1 application of vermicompost. There was no 
significant difference between treatments in terms of fruit number, SCC, pH, fruit width, peel thickness, leaf 
chlorophyll content, total sugar content, total phenolic compound and vitamin C contents (Ak Göksu and 
Öztokat Kuzucu, 2017). Mixing vermicompost with peat at various rates had a beneficial impact on tomato 
seedlings performance, improved their fruits quality, and was therefore recommended as an environmentally 
friendly alternative to peat (Zaller, 2007). Pour et al. (2013) revealed that the effect of vermicompost on 
cabbage seedlings was not only related to nutrients, but also affected hormonal and biochemical properties, and 
if used in excessive amounts, it could have negative effects and be uneconomical. In addition to these positive 
results, Ievinsh (2011) realised that vermicompost may have negative effects on seed germination and seedling 
growth and reported that the optimal amount of vermicompost in the substrate is important. Ceritoglu et al., 
(2021) reported that vermicompost mixed at 10% and 20% had a supportive effect at the germination and 
seedling stages of grain legumes, and as the dose increased, vermicompost had an inhibitory effect due to its pH. 

This study was conducted to determine the effects of different rates of vermicompost and peat mixture 
on growth and development characteristics, wet weight, dry weight, chlorophyll and plant nutrient contents of 
cabbage and pepper seedlings. The main hypothesis of the research was to identify a substance that could 
substitute the widely utilised peat and the appropriate ratio. 

 
 

Materials and MethodsMaterials and MethodsMaterials and MethodsMaterials and Methods    
 
Research area and climatic characteristics 

The research was conducted in April and May 2019 at the seedling production facilities of Kircami 
Seedling Ltd. Co. in Antalya, Turkey (30° 52ʹ 40ʹʹ E and 36° 54ʹ 34ʹʹ N). The research area was covered with a 



Büyükaslan D and Demir H (2024). Not Bot Horti Agrobo 52(2):13587 

 

3 
 

 

 

 

 

 

high type plastic greenhouse with a spring roof. The seedlings were grown under fully controlled conditions. 
The seedlings were irrigated with a boom irrigation system. Temperature and humidity in the seedling 
production greenhouse were recorded with a digital temperature-humidity meter. The climatic characteristics 
of the greenhouse are shown in Figure 1. 

 

 
Figure 1.Figure 1.Figure 1.Figure 1. Average temperature, humidity and maximum temperature values recorded in the seedling 
production greenhouse during the research period 
 
Experimental design 
This research was carried out according to the randomized plots experimental design with a total of 4 

treatments and 3 replications. There were 216 seedlings in each replicate. In the ready seedling sector in Turkey, 
70% peat, 27% perlite and 3% vermiculite as covering material are generally used in seedling production. This 
mixture was considered as a control in this experiment. Some seedling companies may change the proportions 
of these materials within the scope of their commercial activities. After sowing the vegetable seeds with a 
pneumatic machine, the seedling trays were transferred to the germination room at 25 ºC and 80% humidity. 
When the seedlings started to emerge on the medium, they were removed from the germination chamber and 
the trays were placed on stands in the greenhouse. The treatments and their abbreviations are given in Table 1.  

 
Table 1.Table 1.Table 1.Table 1. Treatments and abbreviations in the research 

AbbreviationsAbbreviationsAbbreviationsAbbreviations    TreatmentsTreatmentsTreatmentsTreatments    

T1-(C) 70% Peat + 27% Perlite + 3% Vermiculite-Control 
T2 70% Vermicompost + 27% Perlite + 3% Vermiculite 
T3 35% Peat + 35% Vermicompost + 27% Perlite + 3% Vermiculite 
T4 100% Vermicompost 

 
Seedling media and their characteristics 

The physical and chemical properties of the seedling media used in the experiment were analysed 
according to Kaçar (1995) and Kaçar and Kovancı (1982). Table 2 presents the properties of the seedling media 
based on the analysis. 
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Table 2.Table 2.Table 2.Table 2. Characteristics of the growing media used in the study 
Characteristics of mediaCharacteristics of mediaCharacteristics of mediaCharacteristics of media    T1T1T1T1    T2T2T2T2    T3T3T3T3    T4T4T4T4    

pH 5.7 8.4 7.7 8.4 
EC (mS/cm) 493 1498 1191 1959 
Lime (%) 1.6 18.3 6.6 19.9 
Relative Humidity (%) 57.263 26.163 37.052 9.23 
Water holding capacity (%) 542.59 187.88 277.71 159.91 
Organic matter (%) 60.86 30.28 37.39 33.55 
Ash (%) 39.14 69.72 62.61 66.45 
Total Nitrogen (N) (%) 1.6 4.5 3.6 6.6 
Available phosphorus (P) (ppm) 89.1 39 74.4 52 
Available potassium (K) (ppm) 264.9 2545.5 193.2 3615 
Available calcium (Ca) (ppm) 241.4 150.7 193.3 204.9 
Available magnesium (Mg) (ppm) 105.2 145.7 167.3 179.7 
Available iron (Fe) (ppm) 0.19 0.8 2.27 1.39 
Available manganese (Mn) (ppm) 0.51 trace 0.35 trace 
Available zinc (Zn) (ppm) 0.04 0.005 0.09 0.06 
Available copper (Cu) (ppm) trace 0.23 0.08 0.65 

 
Plant material 

Sivrillo F1 (Capsicum annuum var. longum cv. ‘Sivrillo F1’) hot pepper and Casper F1 (Brassica oleraceae 

var. botrytis cv. ‘Casper F1’) cauliflower varieties were used as plant material in the study. 
 
Criteria examined in the research 

The emergence rate (%), emergence time (days), emergence index, seedling height (cm), seedling 
thickness (mm), hypocotyl height (cm), epicotyl height (cm), number of true leaves (per plant), total 
chlorophyll content (SPAD), fresh weight (g), dry weight (%), and macro (N, P, K, Ca, Mg) and micro (Fe, Zn, 
Mn, Cu) mineral contents of pepper and cauliflower seedlings were analysed. 

The emergence rate was calculated using the formula "number of seedlings emerging on the growing 
medium / total number of seeds sown x 100". The average emergence time was determined using the following 
formula (Ellis and Roberts, 1981):  

 
ET= Σ(Dn)/ Σn 
 
ET: Mean emergence time; n: Number of emerged seeds on day D; D: number of days counted from the 

beginning of emergence 
The emergence index was calculated according to the following formula below using (Copeland and 

McDonald, 2001). 
 
EI= Σn/ Σd 
 
EI: Emergence index, n: Number of seedlings emerged in d days, d: Number of days since the start of the 

emergence test 
The total chlorophyll content in the leaves of pepper and cauliflower seedlings was measured using a 

SPAD 502 chlorophyll meter (SPAD; Minolta, Tokyo, Japan). The macro and micro mineral concentrations 
of seedlings were analysed according to Kacar (1995) and Kacar and Kovancı (1982). Chlorophyll 
measurement on pepper seedlings and cauliflower seedlings is shown in Figure 2. 

 
 



Büyükaslan D and Demir H (2024). Not Bot Horti Agrobo 52(2):13587 

 

5 
 

 

 

 

 

 

 
(a) 

 
(b) 

Figure 2.Figure 2.Figure 2.Figure 2. (a) SPAD measurement on pepper seedlings, (b) cauliflower seedlings  
 
Statistical analysis 

The data obtained from the study were subjected to analysis of variance (ANOVA) using SAS (Version 
9.00; SAS Institute Inc., Cary, NC, USA) Statistical Package Program, and the LSD test was used to compare 
means with a significance level of p<0.05. 

 
 
ResultsResultsResultsResults    and Discussionand Discussionand Discussionand Discussion    
 
Seedling emergence characteristics 

The different vermicompost treatments had a significant effect (p<0.05) on the emergence of long 
pepper and cauliflower seedlings (Table 3). The lowest emergence rate and the longest emergence time on the 
medium after germination were recorded in the T4 treatment. Emergence rates in both the T2 and T3 mixtures 
were similar to the T1 (C), which is widely used in seedling production. In this case, the best emergence index 
values were observed in the T1, T2 and T3 treatments. When the same media were compared in cauliflower 
seedlings, the highest emergence rate was found in the T3 mixture. The T1 treatment resulted in the earliest 
emergence in cauliflower seedlings. When the emergence times of both pepper and cauliflower seedlings were 
compared, there was a difference of 1-2 days compared to the longest emergence time. On analyzing the 
emergence index values, a performance similar to that of pepper seedlings was obtained. 

 
Table 3.Table 3.Table 3.Table 3. Effects of vermicompost treatments on emergence of pepper and cauliflower seedlings 

PepperPepperPepperPepper    T1T1T1T1----(C)(C)(C)(C)    T2T2T2T2    T3T3T3T3    T4T4T4T4    
Emergence rate (%) 85.49 ± 2.16*  a 81.63 ± 0.15 a 83.03 ± 1.63  a 64.81 ± 3.25  b 
Emergence time (day) 8.00 ± 0  b 8.00 ± 0 b 8.00 ± 0  b 9.00 ± 0 a 
Emergence index 17.13 ± 0.35 a 16.36 ± 0.05 a 16.45 ± 0.24  a 10.41 ± 0.69  b 

CauliflowerCauliflowerCauliflowerCauliflower        
Emergence rate (%) 93.36 ± 0.89  b 93.06 ± 0.67  b 96.91 ± 0.86  a 93.68 ± 0.62  b 
Emergence time (day) 3.00 ± 0.00  c 3.67 ± 0.33  b 5.00 ± 0.00  a 5.00 ± 0.00  a 
Emergence index 46.45 ± 0.50  ab 46.35 ± 0.67  ab 47.58 ± 0.40  a 45.73 ± 0.27  b 

Data are shown as the mean.  
* ± standard error, different letters indicate a difference between treatments (p < 0.05). 

 
Based on the emergence performance of pepper and cauliflower seedlings, the vermicompost mixtures 

were found to be effective. It is crucial that these mixtures provide similar or superior results compared to the 
medium (C) used in commercial seedling production. Some research results support our results. Fernandez-
Luqueno et al. (2010) reported that the presence of minerals like P and K stimulated kidney bean emergence 
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with the use of vermicompost. In a recent study, Ma et al. (2022) discovered that adding vermicompost to the 

growing medium resulted in a 30.4% increase in germination and a 57.8% increase in the seedling index. 
Truong and Wang (2015) found greater emergence and elongation of seedlings for both tomato cultivars in a 
mixture consisting of equal parts vermicompost, rice husk ash, and coconut fibre. In a study exploring 
alternatives to peat for watermelon seedlings, vermicompost and peat produced similar emergence rates (Rivera 
et al., 2022). Mixing pine bark and chicken manure vermicompost between 25% and 50% resulted in more 

than 90% emergence rate in tomato and cabbage seedlings due to optimal physical properties (Mupambwa et 

al., 2017a). Muhie (2020) increased the emergence rate of onion seedlings that were primed with 
vermicompost. 

In our research, the lowest values and negative results for seedling emergence were obtained from the 
vermicompost experiment used alone (T4). It can be said that this result is caused by the high EC and pH values 
of vermicompost (Table 2). Similar results were also reported by Truong and Wang (2015). Ceritoglu et al. 
(2021) also reported that pH can have an inhibitory effect. 

 
Seedling growth characteristics 

The growth characteristics of pepper and cauliflower seedlings (excluding seedling thickness, root collar 
diameter and number of leaves in cauliflower) were influenced by the vermicompost treatments (Table 4). The 
lowest values for seedling height, hypocotyl height and epicotyl height were recorded in T4 treatment. Similar 
results to T1 were obtained from T2 and T3 treatments in pepper seedlings. Seedling thickness is a crucial 
quality criteria. Similar results were obtained from T1 and T3 treatments regarding seedling thickness and root 
collar diameter. Additionally, T1 and T2 treatments displayed similar characteristics in terms of leaf number. 
These results show that these two prominent media can be an alternative for pepper.  

The seedling height of cauliflower was longer in T1 and T3 treatments than in the other treatments, 
whereas the shortest seedling height was recorded in treatment T4. Moreover, hypocotyl and epicotyl heights 
were higher in the T1 treatment. Vermicompost treatments had no impact on the seedling thickness, root collar 
diameter and leaf number of cauliflower. 

 
Table 4.Table 4.Table 4.Table 4. Effects of vermicompost treatments on seedling growth characteristics 

PepperPepperPepperPepper    T1T1T1T1----(C)(C)(C)(C) T2T2T2T2 T3T3T3T3 T4T4T4T4    
Seedling height (cm) 13.84 ± 0.39*  a 13.71 ± 0.57  a 14.51 ± 0.35  a 12.35 ± 0.26  b 
Hypocotyl height (cm) 3.41 ± 0.15  a 3.17 ± 0.12  ab 3.14 ± 0.03  ab 3.01 ± 0.02  b 
Epicotyl height (cm) 7.09 ± 0.25  a 7.66 ± 0.12  a 7.61 ± 0.20  a 6.41 ± 0.24  b 
Seedling thickness (mm) 2.45 ± 0.01  ab 2.13 ± 0.16  c 2.54 ± 0.08  a 2.16 ± 0.06  bc 
Root collar diameter (mm) 2.63 ± 0.09  a 2.12 ± 0.19  c 2.52 ± 0.09  ab 2.20 ± 0.05  bc 
Number of leaves (per plant) 7.44 ± 0.15  a 7.22 ± 0.06  ab 7.10 ± 0.05 b 7.07 ± 0.00  b 

CauliflowerCauliflowerCauliflowerCauliflower        
Seedling height (cm) 9.76 ± 0.16  a 7.74 ± 0.12  b 9.03 ± 0.41  a 6.48 ± 0.14  c 
Hypocotyl height (cm) 2.22 ± 0.06  a 1.57 ± 0.07  bc 1.79 ± 0.03  b 1.51 ± 0.10  c 
Epicotyl height (cm) 2.51 ± 0.21  a 1.66 ± 0.104  bc 1.92 ± 0.13  b 1.30 ± 0.19  c 
Seedling thickness (mm) 4.56  NS 4.47  NS 4.44  NS 4.37  NS 
Root collar diameter (mm) 2.58  NS 2.43  NS 2.52  NS 2.44  NS 
Number of leaves (per plant) 6.60  NS 6.16  NS 6.27  NS 6.11  NS 

Data are shown as the mean.  
* ± standard error, different letters indicate a difference between treatments (p < 0.05). 
NS: Not Significant 

 
The improvement of growth characteristics by vermicompost may be due to the nitrogen content of the 

media (Table 2), as reported by Cavalcante et al. (2019). According to Gruffman et al. (2012), N is an essential 
element for promoting seedling growth. Several studies have established that the addition of vermicompost to 
the growing medium increased the growth of tomato, pepper and cucumber seedlings (Atiyeh et al. 2000; 
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Arancon et al., 2004; Azarmi et al., 2008; Jankauskiene et al., 2022). Sallaku et al. (2009) found that 

vermicompost application increased cucumber growth compared to commercial peat. According to Ma et al. 
(2022), the optimal rate of vermicompost to improve plant growth characteristics was 40-60%. In a different 
study focusing on 2 tomato varieties, Truong and Wang (2015) observed that mixing rice husk ash and coconut 
fibre with various ratios of vermicompost produced mixtures that enhanced seedling diameter, height, and the 
number of leaves. The minimum values were determined in the single use of vermicompost treatment, which 
is consistent with our results. 

Olaria et al. (2016) supplemented vermicompost to coconut husk, compared it with peat and recorded 
the maximum height for tomato seedlings in a 30% vermicompost mixture. Conversely, they found the highest 
value for eggplant seedlings in 100% peat substrate. The growth of tomato and pepper seedlings improved 
significantly in a mixture containing 60% vermicompost and 30% peat. Rivera et al. (2022) demonstrated that 

seedling height, diameter and number of true leaves in both watermelon varieties were similar to peat in a study 
comparing media containing vermicompost. Moreover, in a study evaluating pine bark and chicken manure 
vermicompost, the maximum seedling heights of tomato and cabbage were achieved with 25-50% mixtures 
(Mupambwa et al., 2017a). When vermicompost extracts (10%, 5%, 3%, 1%) derived from chicken manure 
were applied to a peat-perlite medium, the height of tomato and lettuce seedlings increased gradually with an 
increase in extract ratio. The maximum seedling height was achieved at the 5% vermicompost extract 
concentration, when different extract ratios 20%, 10%, 5%, 1%, and 0% were applied (Arancon et al., 2012). 

Meanwhile, Haitao et al. (2018a) demonstrated that a mixture of vermicompost and vermiculite promoted 
strong pepper seedling growth. The lowest results obtained from T4 in our study indicate a possible correlation 
with the tightness of the medium and quality of root aeration, as described by Pascual et al. (2018). Our results 
support studies recommending that although vermicompost is rich in essential nutrients, it should be mixed 
up to 50% in mixtures (Lazcano et al., 2009; Mupambwa et al., 2017b). 

 
Leaf area, wet weight, dry weight and chlorophyll content of seedlings 

The treatments of vermicompost had a significant impact on the leaf area, wet weight, dry weight and 
chlorophyll content of pepper and cauliflower seedlings (Table 5). The highest leaf area in pepper seedlings was 
obtained from T3 treatment. T3 treatment produced 22.54% more leaf area than T4, 40.20% more leaf area 
than T2 and 18.75% more leaf area than T1. Meanwhile, the highest wet weight was measured in the T1, 
whereas the minimum value was observed in the T4. Both T1 and T2 treatments had higher dry weights 
compared to the other treatments. Additionally, the T1 treatment resulted in the highest content of 
chlorophyll in pepper. 

 
Table 5.Table 5.Table 5.Table 5. Effects of vermicompost treatments on leaf area, wet weight, dry weight and chlorophyll content 
of pepper and cauliflower seedlings 
PepperPepperPepperPepper    T1T1T1T1----(C)(C)(C)(C) T2T2T2T2 T3T3T3T3 T4T4T4T4 

Leaf area (cm2) 13.92 ± 0.73* b 11.79 ± 1.03 b 16.53 ± 0.57 a 13.49 ± 0.52 b 
Wet weight (g) 392.33 ± 7.53  a 281.67 ± 6.69  c 357.00 ± 9.02  b 182.67 ± 10.33  d 
Dry weight (g) 10.78 ± 0.38  a 10.12 ± 0.21  ab 9.91 ± 0.04  b 9.53 ± 0.12  b 
Chlorophyll contents 
(SPAD) 

47.33 ± 0.81  a 44.63 ± 0.27  b 44.97 ± 0.33  b 38.03 ± 0.45  c 

CauliflowerCauliflowerCauliflowerCauliflower        
Leaf area (cm2) 25.82 ± 0.59  ab 25.46 ± 0.94  b 28.49 ± 1.10  a 20.56  ± 0.77  c 
Wet weight (g) 1125.00 ± 35.47  a 970.00 ± 35.12  b 1156.67 ± 23.33  a 841.33 ± 25.58  c 
Dry weight (g) 7.44 ± 0.07  a 6.48 ± 0.04  b 6.35 ± 0.22  b 7.27 ± 0.10  a 
Chlorophyll contents 
(SPAD) 

50.93 ± 0.12  a 47.50 ± 0.89  b 47.43 ± 0.35  b 49.90 ± 0.72  a 

Data are shown as the mean.  
* ± standard error, different letters indicate a difference between treatments (p < 0.05). 
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The higher leaf area of cauliflower seedlings was found in T3 and T1 treatments, respectively. Seedlings 
grown in the T3 mixture had 10.34% more leaf area than T1, 11.90% more leaf area than T2 and 38.57% more 
leaf area than T4. Furthermore, both T3 and T1 had the highest wet weight, whereas T1 and T4 had the highest 
dry weight. Although the seedlings in these treatments had lower values for characteristics such as height and 
thickness, their dry weight was higher. The highest values for total chlorophyll were recorded in T1 and T4 
treatments. There are many studies reporting different results for these criteria. Rivera et al. (2022) reported 
that vermicompost and peat media provided similar results with respect to leaf area and biomass ratios in two 
different watermelon cultivars. Ma et al. (2022) found that vermicompost in the growing medium increased 

total biomass by 54.4%. Mupambwa et al. (2017a) discovered that the leaf area of tomato and cabbage seedlings 

was highest in mixtures of 25-50% chicken manure vermicompost and pine bark. Haitao et al. (2018a) 

indicated that a compost+vermiculite mixture gave better results in pepper seedlings than a peat + vermiculite 
mixture. Zaller (2007) revealed the greatest dry weight in tomatoes that were cultivated after applying 60% 
vermicompost in tomato seedlings. Kumar and Raheman (2012) determined that a potting mix of 25% 
vermicompost and 75% soil and sand mixture in pots filled equally by volume was the best for tomato, eggplant 
and pepper. Haitao et al. (2018b) reported that the chlorophyll content of tomato seedlings was predominantly 

influenced by the nature of vermicompost and the seedling growth period. Olaria et al. (2016) conducted an 
experiment using mixtures of peat, coconut shell, and vermicompost. The results showed that the coconut shell 
mixture produced the lowest fresh and dry weights of tomato, pepper, and eggplant seedlings. 

In a separate study on tomato seedlings, SPAD measurements were highest in the 100% peat medium, 
while for pepper and eggplant, they were higher in a 30% vermicompost mixture. The leaf chlorophyll content 
was reduced when vermicompost was used alone (Ali et al., 2007). However, Uma and Malathi (2009) observed 
a positive impact of vermicompost on chlorophyll in Amaranthus plants after germination. The changes in leaf 
chlorophyll content in our study may be due to the mechanism of photosynthesis and the effect of 
vermicompost on some components related to photosynthesis as reported by Alonso et al. (2002) and Ievinsh 
(2011). 

In this study, the values leaf area, wet weight and dry weight (except cauliflower) of pepper and 
cauliflower seedlings were lower in T4. As seen in Table 2, the lower values obtained despite the N content of 
T4 are directly related to the medium. Pascual et al. (2018) supported these results by pointing out the aeration 

of the roots, that is, the tightness of the medium. In contrast, Cavalcante et al. (2019) emphasized the 
significance of nitrogen for plant growth, specifically leading to more foliage and root biomass. This points to 
the use of vermicompost in mixtures. 

 
Macroelement concentrations of seedlings 

Table 6 shows that pepper and cauliflower seedlings utilised varying quantities of macro minerals in the 
growing media. The highest N in pepper seedlings was determined in T1 and T2 media. Meanwhile, the highest 
P content was found in seedlings grown in T1 medium. The highest K and Mg contents were analysed in T2. 
The highest N concentration in cauliflower seedlings was obtained from T1 and T4 media. The lowest P was 
determined in the T1 treatment, while it was higher in the other treatments. It can be said that vermicompost 
media feed cauliflower seedlings better in terms of P. Regarding K, the highest value was found in T3, while 
both T2 and T3 treatments had higher Ca concentrations. Additionally, T3 medium provided the best 
nourishment for cauliflower seedlings. 
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Table 6.Table 6.Table 6.Table 6. Effects of vermicompost treatments on macroelement concentrations in seedlings of pepper and 
cauliflower  
PepperPepperPepperPepper    T1T1T1T1----(C)(C)(C)(C) T2T2T2T2 T3T3T3T3 T4T4T4T4 

N 10.78 ± 0.38*  a 10.12 ± 0.21  ab 9.91 ± 0.04  b 9.53 ± 0.12  b 
P 7.33 ± 0.18  a 6.45 ± 0.05  bc 6.30 ± 0.10  c 6.68 ± 0.02  b 
K 0.56 ± 0.01  b 0.61 ± 0.02  a 0.57 ± 0.01b 0.57 ± 0.01  b 
Ca 5.55 NS 5.89 NS 5.91 NS 5.60 NS 
Mg 0.62 ± 0.03  b 0.77 ± 0.05  a 0.71 ± 0.01  ab 0.75 ± 0.03  a 

CauliflowerCauliflowerCauliflowerCauliflower        
N 7.44 ± 0.07  a 6.48 ± 0.04  b 6.35 ± 0.22  b 7.27 ± 0.10  a 
P 5.58 ± 0.14  b 5.78 ± 0.16  ab 5.77 ± 0.16  ab 6.04 ± 0.00 a 
K 0.75 ± 0.01  b 0.71 ± 0.01  c 0.81 ± 0.01  a 0.66 ± 0.01  d 
Ca 5.96 ± 0.19  b 7.08 ± 0.19  a 6.89 ± 0.02  a 6.07 ± 0.26  b 
Mg 1.07 ± 0.01  b 1.10 ± 0.03  b 1.24 ± 0.05  a 0.96 ± 0.02  c 

Data are shown as the mean.  
* ± standard error, different letters indicate a difference between treatments (p < 0.05). 
NS: Not Significant 

 
Truong and Wang (2015) reported that changes in the dosage of vermicompost significantly affected 

the macro element contents in seedlings, except for P, in their study of two different varieties of tomatoes. 
Zaller (2007) discovered varying levels of macro element contents in fruits obtained from different tomato 
seedling varieties grown using peat-vermicompost mixtures at various ratios. However, the results were notably 
effective. Meanwhile, Jankauskiene et al. (2022) stated that phosphorus and calcium contents of cucumber 
seedlings were not affected in peat-vermicompost mixtures, while nitrogen, potassium and magnesium contents 
were analysed as the highest in 30% mixture. Tavalı et al. (2013) demonstrated that vermicompost positively 
affected K concentration in cauliflower due to the amount of potassium in the vermicompost. In another 
experiment conducted by (Durukan et al. 2019), the highest P and K contents of tomato plants were increased 

by 40% vermicompost application (Durukan et al., 2019). 
 
Microelement concentrations of seedlings 

Microelements are also important for the production of quality seedlings. The T1 and T2 treatments 
had the highest levels of Fe and Cu minerals in pepper seedlings, while the highest concentration of Mn was 
found in the T2, T4 and T1 treatments (Table 7). The T2 treatment had the highest level of Zn. In the of 
cauliflower seedlings, the vermicompost treatments showed a general increase in microelement contents. 

 
Table 7.Table 7.Table 7.Table 7. Effects of vermicompost treatments on micro mineral concentrations in pepper and cauliflower 
seedlings 

PepperPepperPepperPepper    T1T1T1T1----(C)(C)(C)(C) T2T2T2T2 T3T3T3T3 T4T4T4T4 
Fe 143.35 ± 3.95*  ab 181.60 ± 34.53  a 104.65 ± 4.47  b 120.90 ± 10.57  b 
Mn 60.20 ± 5.31  a 64.40 ± 0.29  a 45.80 ± 2.77  b 60.45 ± 1.41  a 
Zn 20.15 ± 0.95  b 63.15 ± 13.13  a 32.70 ± 0.29  b 39.15 ± 0.49  b 
Cu 580.85 ± 37.61 ab 686.20 ± 24.77  a 457.55 ± 75.72  b 491.95 ± 27.45  b 

CauliflowerCauliflowerCauliflowerCauliflower        
Fe 84.65 ± 0.38  b 111.80 ± 6.47  a 106.00 ± 5.89  a 102.65 ± 7.88  ab 
Mn 46.55 ± 1.99  bc 42.05 ± 0.66  c 55.10 ± 0.64  a 50.96 ± 2.05  ab 
Zn 14.30 ± 1.04  b 20.45 ± 0.32  a 22.40 ± 0.75  a 22.00 ± 1.10  a 
Cu 262.40 ± 4.21  b 320.60 ± 20.96  ab 366.10 ± 33.43  a 304.20 ± 20.73 ab 

Data are shown as the mean.  
* ± standard error, different letters indicate a difference between treatments (p < 0.05). 
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There are similar and different research results regarding the impact of vermicompost on microelements. 
For instance, Hernández et al. (2010) demonstrated that changes in vermicompost dose did not affect the Fe 

and Zn contents of tomato seedlings, although other microelements were significantly impacted. They also 
found that the use of vermicompost increased Fe, Zn and Cu contents in lettuce. In another experiment, Kabay 
(2023) found that combining vermicompost with soil resulted in increased Fe and Zn concentrations in 
spinach. Additionally, Tuğa et al. (2021) reported that vermicompost elevated the Zn and Cu contents of 
lettuce. 

Some studies have indicated that vermicompost application positively impacts micronutrient uptake, 
such as Fe (Hashemimajd et al., 2004; Sönmez et al., 2011), Zn (Azarmi et al., 2008). However, Teke et al. 

(2019) observed no effect on microelement contents in tomatoes. On the other hand, Durukan et al. (2019) 

established that the solid form of vermicompost application on tomatoes had a more significant effect on Fe 
and Zn contents, while liquid vermicompost application had a significant influence only on the Mn 
concentration. But no difference was found for Cu. According to Maltaş et al. (2017), the levels of Fe, Zn and 
Mn elements in red cabbage were sufficient with the application of vermicompost. In a study conducted under 
salt stress conditions, Demir and Kıran (2020) found that vermicompost applications led to a significant 
increase in microelement contents of cauliflower seedlings. It was observed that vermicompost applications 
increased Fe, Mn and Cu contents especially in cauliflower seedlings. As stated by Rangarajan et al. (2008), it 
can be said that vermicompost enriches the environment in terms of Fe and Mn thanks to the beneficial 
microorganisms it contains, and helps the enrichment of plants with microelements by secreting plant growth 
regulators in the rhizosphere. 

 
    
ConclusionsConclusionsConclusionsConclusions    
 
Increasing yield and quality in vegetable production is closely related to seedling production. The choice 

of medium for quality seedling production is crucial. Peat is a widely used medium for seedling production 
worldwide. The production of seedlings for vegetables, which were previously grown from seed, is increasing 
the use of peat. However, due to the depletion of peat resources and its high cost, researches are exploring 
alternative media and mixtures to peat. This study investigated the effects of various peat and vermicompost 
mixtures on the growth, development, some quality characteristics, and macro-micro mineral concentrations 
of pepper and cauliflower seedlings. The mixtures applied had a significant influence on both vegetable species 
in terms of the criteria assessed. In conclusion, the T3 mixture and T2 mixture containing vermicompost 
instead of peat provided considerable superiority in the cultivation of pepper and cauliflower seedlings. These 
media are recommended as an alternative to T1 medium used in mass seedling production.  
 
 

Authors’ ContributionsAuthors’ ContributionsAuthors’ ContributionsAuthors’ Contributions 
 
Conceptualization: H.D.; Data curation: H.D., D.B.; Formal analysis: H.D.; Investigation: D.B., H.D.; 

Methodology: H.D.; Project administration: H.D., D.B.; Supervision: H.D.; Visualization: H.D., D.B.; 
Writing - original draft: H.D. All authors read and approved the final manuscript. 
 
 

Ethical approvalEthical approvalEthical approvalEthical approval (for researches involving animals or humans) 
 
Not applicable. 
 
 



Büyükaslan D and Demir H (2024). Not Bot Horti Agrobo 52(2):13587 

 

11 
 

 

 

 

 

 

AcknowledgementsAcknowledgementsAcknowledgementsAcknowledgements    
 
This research was supported by Akdeniz University Scientific Research Projects Coordination Unit 

with the project number FYL-2019-4334 and was carried out as Dilek Büyükaslan's Master Thesis. 
 
 

Conflict of InterestsConflict of InterestsConflict of InterestsConflict of Interests    
 
The authors declare that there are no conflicts of interest related to this article. 
 
 
ReferencesReferencesReferencesReferences    

 
Ak Göksu G, Öztokat Kuzucu C (2017). Effects of different doses of vermicompost applications on fruit yield and some 

quality parameters of watermelon (Citrullus lanatus (Thunb.) Matsum. & Nakai). Çanakkale Onsekiz Mart 
University. Journal of Graduate School of Natural and Applied Sciences 3(2):48-58. 

Ali M, Griffiths AJ, Williams KP, Jones DL (2007). Evaluating the growth characteristics of lettuce in vermicompost and 
green waste compost. European Journal of Soil Biology 43:S316-S319. 
https://doi.org/10.1016/j.ejsobi.2007.08.045  

Alonso M, Rozados MJ, Vega JA, Perez-Gorostiaga P, Cuinas P, Fontúrbel MT, Fernandez C (2002). Biochemical 
responses of Pinus pinaster trees to fire-induced trunk girdling and crown scorch: Secondary metabolites and 
pigments as needle chemical indicators. Journal of Chemical Ecology 28(4):687-700. 
https://doi.org/10.1023/A:1015276423880  

Arancon NQ, Edwards CA, Atiyeh R, Metzger JD (2004). Effects of vermicomposts produced from food waste on the 
growth and yields of greenhouse peppers. Bioresource Technology 93:139-144. 
https://doi.org/10.1016/j.biortech.2003.10.015  

Arancon NQ, Pant A, Radovich T, Hue NV, Potter JK, Converse CE (2012). Seed germination and seedling growth of 
tomato and lettuce as affected by vermicompost water extracts (Teas). ASHS Annual Conference 47(12):1722-
1728.  

Atiyeh RM, Arancon N, Edwards CA, Metzger JD (2000). Influence of earthworm-processed pig manure on the growth 
and yield of greenhouse tomatoes. Bioresource Technology 75:175-180. https://doi.org/10.1016/S0960-

8524(00)00064-X  
Atiyeh RM, Dominguez J, Subler S, Edwards CA (2000a). Change in biochemical properties of cow manure during 

processing by earthworms (Eisenia anderi, Bouche’) and effects on seedling growth. Pedobiologia 44:709-724. 
https://doi.org/10.1078/S0031-4056(04)70084-0  

Atiyeh RM, Edwards CA, Subler S, Metzger JD (2001). Pig manure vermicompost as a component of a horticultural 
bedding plant medium: Effects on physicochemical properties and plant growth. Bioresource Technology 78:11-
20. https://doi.org/10.1016/s0960-8524(00)00172-3  

Atiyeh RM, Subler S, Edwards CA, Bachman G, Metzger JD, Shuster W (2000b). Effects of vermicomposts and composts 
on plant growth in horticultural container media and soil. Pedobiologia 44:579-590. 
https://doi.org/10.1078/S0031-4056(04)70073-6  

Atiyeh RM, Subler S, Edwards CA, Metzger J (1999). Growth of tomato plants in horticultural potting media amended 
with vermicompost. Pedobiologia 43:724-728. 

Azarmi R, Ziveh PS, Satari MR (2008). Effect of vermicompost on growth, yield and nutrition status of tomato 
(Lycopersicum esculentum). Pakistan Journal of Biological Sciences 11:1797-1802. 

https://doi.org/10.3923/pjbs.2008.1797.1802 

Bachman GR, Metzger JD (2008). Growth of bedding plants in commercial potting substrate amended with 
vermicompost. Bioresource Technology 99:3155-3161. https://doi.org/10.1016/j.biortech.2007.05.069  

Basheer M, Agrawal OP (2013). Effect of vermicompost on the growth and productivity of tomato plant (Solanum 

lycopersicum) under field conditions. International Journal of Recent Scientific Research 4(3):247-249. 



Büyükaslan D and Demir H (2024). Not Bot Horti Agrobo 52(2):13587 

 

12 
 

 

 

 

 

 

Cavalcante VS, Prado RM, Vasconcelos RL, Almeida HJ, Silva TR (2019). Growth and nutritional efficiency of 
watermelon plants grown under macronutrient deficiencies. HortScience 54:738-742. 
https://doi.org/10.21273/HORTSCI13807-18 

Ceritoglu M, Erman M, Ceritoglu F, Bektas H (2021). The response of grain legumes to vermicompost at germination 
and seedling stages. Legume Research 44(8):936-941.    https://doi.org/10.18805/LR-610.  

Copeland LO, McDonald MB (2001). Principles of seed science and technology. Kluwer Academic Publishers, 
Massachusetts, USA, pp 467. 

Demir Z, Kıran S (2020). Effect of vermicompost on macro and micro nutrients of lettuce (Lactuca sativa var. crispa) 
under salt stress conditions. KSU Journal of Agriculture and Nature 23(1):33-43. 
https://doi.org/10.18016/ksutarimdoga.vi.579695  

Dominguez J, Edwards CA, Subler SA (1997). Comparison of vermicomposting and composting. Biocycle 38:57-59. 
Dominguez JJ, Edwards CA (2011). Biology and ecology of earthworms species used for vermicomposting. In: 

Vermiculture Technology. Earthworms, organic waste and environmental management. In: Edwards CA, 
Arancon NQ, Sherman R (Eds). CRC Press: Boca Raton, FL, USA, pp 27-40. 

Durukan H, Demirbaş A, Tutar U (2019). The effects of solid and liquid vermicompost application on yield and nutrient 
uptake of tomato plant. Turkish Journal of Agriculture-Food Science and Technology 7(7): 1069-1074. 

Edwards CA, Arancon NQ, Vasko-Bennett M, Askar A, Keene G (2010). Effect of aqueous extracts from vermicomposts 
on attacks by cucumber beetles (Acalymna vittatum) (Fabr.) on cucumbers and tobacco hornworm (Manduca 

sexta) (L.) on tomatoes. Pedobiologia 53:141-148. https://doi.org/10.1016/j.pedobi.2009.08.002 
Ellis RH, Roberts EH (1981). The quantification of ageing and survival in orthodox seeds. Seed Science and Technology 

9:373-409. 
Fernandez-Luqueno F, Reyes-Varela V, Martinez-Suarez C, Salomon-Hernandez G, Yanez-Meneses J, Ceballos Ramirez 

JM, Dendooven L (2010). Effect of different nitrogen sources on plant characteristics and yield of common bean 
(Phaseolus vulgaris L.). Bioresource Technology 101(1):396-403. https://doi.org/10.1016/j.biortech.2009.07.058  

Gruffman L, Ishida T, Nordin A, Näsholm T (2012). Cultivation of Norway spruce and Scots pine on organic nitrogen 
improves seedling morphology and field performance. Forest Ecology and Management 276:118-124. 
https://doi.org/10.1016/j.foreco.2012.03.030  

Haitao Z, Tianpenga L, Yuhua S, Ke F, Zhijun Y, Qiande Z (2018a). Cow manure disposal using an earthworm bio-bed 
and the development of a vermicompost-based substrate for capsicum seedlings. Compost Science & Utilization 
26(3):165-176. https://doi.org/10.1080/1065657X.2018.1434022  

Haitao Z, Yu-Feng W, Tian-Peng L, Zhi-Jun Y, Qian-De Z, Yu-Hua S, Ke F (2018b). Effects of adding nitrogen to 
vermicompost on tomato seedlings under greenhouse conditions. Communications in Soil Science and Plant 
Analysis 19(3):303-318. https://doi.org/10.1080/00103624.2018.1427256  

Hashemimajd K, Kalbasi M, Golchin A, Shariatmadari H (2004). Comparison of vermicompost and composts as potting 
media for growth of tomatoes. Journal of Plant Nutrition 27:1107-1123. http://dx.doi.org/10.1081/PLN-

120037538  
Hernández A, Castillo H, Ojeda D, Arras A, López J, Sánchez E (2010). Effect of vermicompost and compost on lettuce 

production. Chilean Journal of Agricultural Research 70(4):583-589. 
Ievinsh G (2011). Vermicompost treatment differentially affects seed germination, seedling growth and physiological 

status of vegetable crop species. Plant Growth Regulation 65:169-181. https://doi.org/10.1007/s10725-011-9586-

x  
Jankauskienė J, Laužikė K, Kavaliauskaitė D (2022). Effects of vermicompost on quality and physiological parameters of 

cucumber (Cucumis sativus L.) seedlings and plant productivity. Horticulturae 8:1009. 

https://doi.org/10.3390/horticulturae8111009  
Jayasinghe GY, Arachchi IDL, Tokashiki Y (2010). Evaluation of containerized substrates developed from cattle manure 

compost and synthetic aggregates for ornamental plant production as a peat alternative. Resources Conservation 
and Recycling 54:1412-1418. https://doi.org/10.1016/j.resconrec.2010.06.002 

Kabay T (2023). Effects of drought on plant growth and some macro and micro element contents in spinach produced in 
soil supplemented with vermicompost and algae. Turkish Journal of Agricultural and Natural Sciences 10(1):47-
52. https://doi.org/10.30910/turkjans.1151697  



Büyükaslan D and Demir H (2024). Not Bot Horti Agrobo 52(2):13587 

 

13 
 

 

 

 

 

 

Kacar B (1995). Bitki ve Toprağın Kimyasal Analizleri 3: Toprak analizleri [Chemical analyses of plant and soil 3: Soil 
analyses]. Ankara Üniversitesi Ziraat Fakültesi Eğitim Araştırma ve Geliştirme Vakfı Yayınları, Ankara, 3:705. 

Kacar B, Kovancı İ (1982). Bitki, Toprak ve gübrelerde kimyasal fosfor analizleri ve değerlendirilmesi [Chemical 
phosphorus analyses and evaluation of plant, soil and fertilisers] Ege Üniversitesi Ziraat Fakültesi Yayınları, İzmir, 
pp 352. 

Kaciu S, Babaj I, Sallaku G, Balliu A (2011). The influence of vermicompost on plant growth characteristics and stand 
establishment rate of pepper (Capsicum annuum L.) seedlings under saline conditions. Journal of Food Agriculture 
and Environment 9:488-490. 

Kaya AR, Coşkun N (2020). Effect of organic fertilizer forms and doses on the seed germination and seedling development 
of rapeseed (Brassica napus L.). Applied Ecology and Environmental Research 18(5):6813-6828. 

http://dx.doi.org/10.15666/aeer/1805_68136828 
Kumar GVP, Raheman H (2012). Identification of optimum combination of proportion of vermicompost in the soil-

based potting mix and pot volume for the production of paper pot seedlings of vegetables. Journal of Plant 
Nutrition 35(9):1277-1289. https://doi.org/10.1080/01904167.2012.684121  

Lazcano C, Arnold J, Tato A, Zaller JG, Dominguez J (2009). Compost and vermicompost as nursery pot components: 
Effects on tomato plant growth and morphology. Spanish Journal of Agricultural Research 7:944‒951. 
https://doi.org/10.5424/sjar/2009074-1107 

Ma H, Zhao S, Hou J, Feyissa T, Duan Z, Pan Z, Zhang K, Zhang W (2022). Vermicompost improves physicochemical 
properties of growing medium and promotes plant growth: a Meta‑analysis. Journal of Soil Science and Plant 
Nutrition 22:3745-3755. https://doi.org/10.1007/s42729-022-00924-7  

Makowski D, Piraux F, Brun F (2019). From experimental network to meta-analysis. Springer Dordrecht, Versailles, 
France. https://doi.org/10.1007/978-94-024-1696-1   

Maltaş AŞ, Tavalı İE, Uz İ, Kaplan M (2017). Vermicompost application in red cabbage (Brassica oleracea var. capitata f. 

rubra) cultivation. Mediterranean Agricultural Sciences 30(2):155-161. 
Muhie SH, Yildirim E, Memis N, Demir I (2020). Vermicompost priming stimulated germination and seedling 

emergence of onion seeds against abiotic stresses. Seed Science and Technology 48(2):153-157. 
https://doi.org/10.15258/sst.2020.48.2.02  

Mupambwa HA, Lukashe SN, Mnkeni PNS (2017b). Suitability of fly ash vermicompost as a component of pine bark 
growing media: Effects on media physicochemical properties and ornamental marigold (Tagetes spp.) growth and 

flowering. Compost Science & Utilization 25:48‒61. http://dx.doi.org/10.1080/1065657X.2016.1180270  
Mupambwa HA, Ncoyi K, Mnkeni PNS (2017a). Potential of chicken manure vermicompost as a substitute for pine bark 

based growing media for vegetables. International Journal of Agriculture & Biology 19:1007-1011. 
https://doi.org/10.17957/IJAB/15.0375  

Olaria M, Nebot JF, Molina H, Troncho P, Lapeña L, Llorens E (2016). Effect of different substrates for organic 
agriculture in seedling development of traditional species of Solanaceae. Spanish Journal of Agricultural Research 
14(1):e0801. http://dx.doi.org/10.5424/sjar/2016141-8013  

Pascual JA, Ceglie F, Tuzel Y, Koller M, Koren A, Hitchings R, Tittarelli F (2018). Organic substrate for transplant 
production in organic nurseries. A review. Agronomy for Sustainable Development 38:35. 
https://doi.org/10.1007/s13593-018-0508-4  

Paul LC, Metzger JD (2005). Impact of vermicompost on vegetable transplant quality. HortScience 40:2020-2023. 
http://dx.doi.org/10.21273/HORTSCI.40.7.2020  

Pour AA, Moghadam A, Ardebili ZO (2013). The effects of different levels of vermicompost on the growth and 
physiology of cabbage seedlings. International Research Journal of Applied and Basic Sciences 4:2726-2729. 

Prabha ML, Jayraaj IA, Jayraaj R, Rao DS (2007). Effect of vermicompost on growth parameters of selected vegetable and 
medicinal plants. Asian Journal of Microbiology, Biotechnology & Environmental Sciences Paper 9(2):321-326. 

Rangarajan A, Leonard B, Jack A (2008). Cabbage transplant production using organic media on farm. In: Sukumaran N 
(Ed). Proceedings of National Seminar on Sustainable Environment. Bharathiar University, Coimbatore, pp 45-
53 

Raviv M, Chen Y, Inbar Y (1986). The use of peat and composts as growth media for container-grown plants. In: Chen 
Y, Avnimelech Y (Eds). The Role of Organic Matter in Modern Agriculture. Martinus Nijhoff Publ, Dordrecht, 
pp 257-287. 



Büyükaslan D and Demir H (2024). Not Bot Horti Agrobo 52(2):13587 

 

14 
 

 

 

 

 

 

Rivera B, Quej VH, Gutiérrez R, Andrade JL, Carrillo E, González V, Villarreal EC 2022. Use of organic substrates on the 
quality of watermelon seedlings. Horticultura Brasileira 40:261-267. http://dx.doi.org/10.1590/s0102-0536-

20220303  
Robertson RA (1993). Peat, horticulture and environment. Biodiversity & Conservation 2:541-547. 

https://doi.org/10.1007/BF00056747  

Sallaku G, Babaj I, Kaciu S, Balliu A (2009). The influence of vermicompost on plant growth characteristics of cucumber 
(Cucumis sativus L.) seedlings under saline conditions. Journal of Food Agriculture and Environment 7(3&4):869-

872 
Sönmez S, Çıtak S, Koçak F, Yaşin S (2011). Effects of vermicompost and farmyard manure applications on spinach 

(Spinacia oleracea var. L.) growth and soil fertility. Batı Akdeniz Tarımsal Araştırma Enstitüsü Derim Dergisi 
28(1):56-69. 

Tavalı İE, Maltaş AŞ, Uz İ, Kaplan M (2013). The effect of vermicompost on yield, quality and nutritional status of 
cauliflower (Brassica oleracea var. botrytis). Mediterranean Agricultural Sciences 26(2):115-120. 

Teke Ş, Coşkan A, Aktaş H (2019). The effects of vermicompost on yield and quality parameters in tomato. Turkish 
Journal of Science and Engineering 1(1):23-27. 

Truong HD, Wang CH (2015). Studies on the effects of vermicompost on physicochemical properties and growth of two 
tomato varieties under greenhouse conditions. Communications in Soil Science and Plant Analysis 46:1494-1506. 
https://doi.org/10.1080/00103624.2015.1043450  

Tuğa H, Üzal Ö, Yaşar F (2021). Effect of some organic materials on yield and plant nutrient content of curly leaf salad 
(Lactuca sativa var. crispa). Journal of Agriculture and Nature 24(3):495-504. 

https://doi.org/10.18016/ksutarimdoga.vi.728899   

Uma B, Malathi M (2009). Vermicompost as a soil supplement to improve growth and yield of Amaranthus species. 
Research Journal of Agriculture and Biological Sciences 5(6):1054-1060. 

Winsome T, McColl JG (1998). Changes in chemistry and aggregation of California forest soil worked by the earthworm 
Argilophilus popillifer eisen (Megascolecidae). Soil Biology and Biochemistry 30(13):1677-1687. 

Zaller JG (2007). Vermicompost as a substitute for peat in potting media: Effects on germination, biomass allocation, 
yields and fruit quality of three tomato varieties. Scientia Horticulturae 112:191-199. 
https://doi.org/10.1016/j.scienta.2006.12.023 

 

 
 
 

 

The journal offers free, immediate, and unrestricted access to peer-reviewed research and scholarly work. Users are 
allowed to read, download, copy, distribute, print, search, or link to the full texts of the articles, or use them for any 
other lawful purpose, without asking prior permission from the publisher or the author. 

 

License License License License ---- Articles published in Notulae Botanicae Horti Agrobotanici ClujNotulae Botanicae Horti Agrobotanici ClujNotulae Botanicae Horti Agrobotanici ClujNotulae Botanicae Horti Agrobotanici Cluj----NapocaNapocaNapocaNapoca are Open-Access, 
distributed under the terms and conditions of the Creative Commons Attribution (CC BY 4.0) License. 
© Articles by the authors; Licensee UASVM and SHST, Cluj-Napoca, Romania. The journal allows the author(s) to 
hold the copyright/to retain publishing rights without restriction. 

 
Notes:Notes:Notes:Notes:    
 Material disclaimer: The authors are fully responsible for their work and they hold sole responsibility for the articles published 

in the journal.  
 Maps and affiliations: The publisher stay neutral with regard to jurisdictional claims in published maps and institutional 

affiliations. 
 Responsibilities: The editors, editorial board and publisher do not assume any responsibility for the article’s contents and for 

the authors’ views expressed in their contributions. The statements and opinions published represent the views of the authors 
or persons to whom they are credited. Publication of research information does not constitute a recommendation or 
endorsement of products involved. 

 
 


