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SUMMARY 
 

Composting is an efficient technology for the utilisation of by-products and waste. It is also suitable for treating raw materials to convert 

fertilisers that are not recommended for application without pre-processing. Such is the case with poultry manure, which is very important to 

pre-treat due to its hazardous properties. An increasingly common form of compost is compost tea, which is made by soaking compost in water. 

In our experiment, we made compost tea from a composted and granulated poultry manure product. Three mixing ratios were used (1/5, 1/10, 

1/10) and compost teas were set for three different extraction times (24–48–72 hours). After elimination of the experiment, the pH, EC, and 

nitrate and ammonium contents of the samples were measured. The aim of this study was to determine whether there is a difference between 

each mixing ratio and different extraction times. Based on our results, it can be said that the fluctuation of pH values during the experiment 

was low. Regardless of the mixing ratio and extraction time, the samples were in the slightly acidic range. The electrical conductivity, nitrate 

and ammonium content follow a similar trend, the values decrease significantly with the increase of the mixing ratio. Similar tendency was 

observed at the incubation time. The concentrations of both EC and nitrogen forms increase with increasing incubation time, in most cases 

significantly. 
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INTRODUCTION 

 
Poltry manure is a very high nitrogen content, fiber-

rich feces. Pretreatment is essential before use in the 
field. Composting is a long-used method of organic 
waste and by-products. During this biological process, 
the organic matter of wastes and by-products 
decomposes into simple compounds (CO2, H2O, SO4, 
NO3) and transformed a humus-like substance with 
adequate moisture and oxygen content (Epstein, 1997; 
Alexa and Dér, 2001; Sulzberger, 2006). Composting 
technology plays a major role in sustainable agriculture 
through the recovery of waste and potential pollutant 
(Sequi, 1996). 

There is little literature on composting poultry 
manure, as its unfavorable properties (high nitrogen, 
fiber and moisture content) are not conducive to 
composting. The Hosoya fermentation system is 
suitable for composting by-products with unfavorable 
properties (Georgakakis and Krintas; 2000). The 
system is based on fermentation and drying. By the end 
of the process, granules with a dry matter content of 80–
85% are obtained (Hosoya & Co., 1996; Csiba and 
Fenyvesi, 2012; Szabó, 2016). The advantages of 
granulated products are that heat treatment eliminates 
harmful ammonia gases, destroys weed seeds and 
pathogen bacteria (Gaál, 2011). 

In the course of my research, I produced compost 
tea from a composted and granulated poultry manure 
product that was produced using Hosoya fermentation 
technology. Compost tea, also known as compost 
solution is nn increasingly common use of compost. 
Compost teas are a liquid form of compost preparations 
made by soaking organic matter in water. Zaccardelli et 
al. (2018) states that compost tea can be extracted from 

compost by extraction with water. Compost tea can be 
made with or without aeration and with the addition of 
additives to enhance microbiological life (Scheuerell 
and Mahaffee, 2002; Ingham, 2005). Compost 
solutions can be sources of microbial biomass, organic 
matter, organic acids, soluble mineral nutrients, and 
plant growth regulators (Shrestha et al., 2012; Edwards 
et al., 2013; Kim et al., 2015; Pane et al., 2016; Sujesh 
et al., 2017). Due to the diversity of compost tea and 
the spread of organic and sustainable farming, more and 
more researchers have begun to address compost teas 
(Litterick et al., 2004). 

Different compost/water ratios and different 
incubation times were used in the experiment. My aim 
was to compare the effects of different ratios and times 
on the content parameters of the solutions. 
 
MATERIALS AND METHODS 

 
The experiment was performed at the laboratory of 

Institute of Water and Environmental Management. A 
composted and then granulated poultry manure product 
as a raw material was used for the compost tea. The 
product was produced in the manure processing plant 
owned by Baromfi–Coop Ltd. The main characteristic 
of the broiler manure compost are reported in Table 1.  

The experiment was set up with 3 compost/water 
ratios (CWR) (1/5, 1/10, 1/20), set at 3 incubation 
temperatures (20–35–50 °C) and 3 different extraction 
time (24–48–72 hour). The glass jars used for the 
compost teas were sterilised in autoclave before the 
experiment. After mixing the solutions, they were 
placed in an incubator at the given temperature for a 
given time. 
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Table 1. Chemical properties of compost product for compost tea extraction 

 

Source: Baromfi-Coop Ltd., 2018. 

 
 
After the extraction time, the solutions were 

centrifuged. For centrifuged samples, pH and electrical 
conductivity (measured is mS cm-1 units) of the 
solutions were measured with a HANNA HI 2550 
laboratory instrument. Inorganic nitrogen forms 
(nitrate, ammonium) in the compost solution were 
measured with a PF-12Plus photometer and Visocolor 
ECO reagents. Measurements were performed in 3 
replicates. 

Statistical analysis of the data was performed using 
R software. The normal distribution of the data was 
examined by Shapiro-Wilk test. If the data proved to be 
normally distributed, I used Duncan's test to quantify 
the statistical differences at a significance level of 5% 
(p=0.05). If the groups were not normally distributed, I 
used the Kruskal-Wallis test. 

In the present study, the evaluation of the results 
was based on CWR and incubation time. Thus, 
incubation temperature was excluded from the 
evaluation because there was no significant effect on 
treatments based on preliminary evaluations. 

 
RESULTS AND DISCUSSION 

 
The pH and electrical conductivity values of 
compost teas 

Based on several authors, the totality of water-
soluble compounds can be estimated based on pH and 
electrical conductivity (Martinez-Suller et al., 2010; 
Abbey et al., 2013). Accordingly, measurements were 
started with these parameters.

 
 

Figure 1. The pH values of compost teas with different compost/water ratios and extraction time 

 

 
1Bars with the same letter are not significantly different (p=0.05) 

 
 
As shown in Table 1 the pH of the raw material is 

near neutral (pH=7.2), while the pH of compost teas are 
slightly acidic (Figure 1) similar to the results of other 
authors (Islam et al., 2016; Gorliczay et al., 2019). 
Fluctuations in pH values were low during the 
experiment. The highest average pH was measured at 
the compost/water ratio 1/20 (pH=6.46), but no 

significant difference was observed between the pH of 
each mixing ratio. 

Considering the incubation time, the pH of the two-
day solutions was the highest for all three ratios and 
then decreased slightly to the third day. Within the 
ratios, there was no significant difference between each 
incubation time. 

Compost parameters Value Compost parameters Value 

Moisture content (m/m%) 12 S (m/m%) 1 

pH 7.2 B (mg kg-1) 31.4 

TDS (m/m%) 73 Fe (mg kg-1) 545 

Nitrogen (m/m%) 5.5 Mn (mg kg-1) 374 

Phosphorus (m/m%) 3 Mo (mg kg-1) 3.66 

Potassium (m/m%) 2.5 Zn (mg kg-1) 367 

Ca (m/m%) 6 Cu (mg kg-1) 53.3 

Mg (m/m%) 0.5   
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Figure 2 illustrates the changes of electrical 
conductivities of compost tea with different 
compost/water ratios and extraction times.  

Based on the results, the electrical conductivity 
decreased significantly with increasing  
compost/water ratio. While the EC at a ratio of 1/5 it 
was 17.34 mS cm-1, at 1/10 it was 11.64 mS cm-1 and at 

1/20 it was already 6, 46 mS cm-1. Gorliczay et al. 
(2019) also found that compost with a lower 
incorporation rate has higher conductivity. The effect 
can be explained by the presence of larger amounts of 
dissolved anions in the more concentrated solution, 
which also increases the conductivity. 

 
 

Figure 2. Electrical conductivity (mS cm-1) of compost tea with different compost/water ratio and extraction time 

 

 
2Columns with different letters are significantly different (p=0.05) 

 
 
The conductivity of compost teas incubated for 

three days was significantly higher than the solutions 
incubated for a shorter time. Our findings are similar to 
those obtained by Kim et al. (2015) and Islam et al. 
(2016) who also found that as the extraction time 
increased, the EC also increased. This can be explained 
by the increasing of the total dissolved solids (TDS) 
with increasing extraction time. 

 

Nitrogen forms (nitrate, ammonium) of compost 
teas  

Beside of pH and EC of compost tea solutions the 
main inorganic forms of nitrogen (ammonium and 
nitrate) were also determined in the experiment.  

Figure 3 shows the nitrate concentration (mg l-1) of 
compost teas with different compost/water ratios and 
extraction time. 

 
Figure 3. Nitrate concentration (mg l-1) of compost tea with different compost/water ratio and extraction time 

 

 
3Different letters indicate significant differences between mean p=0.05 
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As the Figure 3 shows as the mixing ratio increased, 
the nitrate content decreased significantly. At a mixing 
ratio of 1/5, the nitrate content remained very stable 
regardless of the incubation time. There was no 
significant difference between extraction times. 

Nitrate content of 1/10 CWR solutions were 
significantly lower compared to 1/5 ratio. At this ratio, 
the incubation time had a very significant effect on the 
nitrate content. While the nitrate concentration was 

519.81 mg l-1 in the 24 hour solution, it was 1284.11 
mg l-1 in the 72 hour solution. 
The trend was similar for the 1/20 solutions. The nitrate 
concentration was 356.85 mg l-1 in the one-day solution 
and 591.48 mg l-1 in the three-day solution. 

Overall, more concentrated solutions have a higher 
nitrate content. Furthermore, over a longer extraction 
time, more nitrate is dissolved from the compost. 

Figure 4 shows the results of the ammonium 
concentration measurement.

 
 

Figure 4. Ammonium content (mg l-1) of compost tea with different compost/water ratio and extraction time 

 

 
4Bars with the same letter are not significantly different (p=0.05) 
 

 
Considering only the mixing ratio, the tendency of 

ammonium concentration was similar to the nitrate 
concentration. It is also decreased significantly with 
increasing compost/water ratio. While the ammonia 
concentration of compost tea of 1/5 compost/water 
ratio is close to 2000 mg l-1, the 1/20 mixing ratio 
solution of ammonium concentration is 649 mg l-1. 

Ammonium content also follows a similar trend to 
nitrate based on incubation time. Compared to the 
ammonium concentration of the solutions incubated for 
one day, the value increased significantly compared to 
the solutions incubated for several days. 

Compost/water ratio and the incubation time has a 
significant effect on the concentration of nitrogen 
forms (Martin et al., 2012). 

 
CONCLUSIONS 

 
Based on our results fluctuations in pH values were 

low during the experiment. The pH was higher at the 
compost/water ratio 1/20 (pH=6.46), but no significant 
difference was observed between the pH of each 
mixing ratio. 

The electrical conductivity decreased significantly 
with increasing compost/water ratio. The effect can be 
explained by the presence of larger amounts of 
dissolved ions in the more concentrated solution. The 
conductivity of compost teas incubated for three days 
was significantly higher than the solutions incubated 
for a shorter time.  

Overall, more concentrated solutions have a higher 
nitrate and ammonium content. Furthermore, more 
nitrate and ammonium is dissolved from the compost 
when longer extraction time was used. It can be 
concluded that, the N-forms present in the compost 
have a significant effect on the compost/water ratio and 
the incubation time. 
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