
The pilot scale experiments were set at the Institute of Water- and Environmental Management.
The retention time was four weeks. The applied chicken manure was produced Baromfi Coop Ltd.
Soil samples were collected from Farm and Regional Institute of Debrecen where Lakotep
Experimental Station of Plant production and Pallag Experimental Station of Horticulture. Two
different amendments were used: bentonite and super absorbent polymer (SAP) to improve the
properties of chicken manure. The mixture was tested at a sandy soil and at a chernozem soil at
two different water capacities (40% and 60%) in a four weeks long soil incubation experiment.

• The research aimed on the investigation of composted chicken manure by using different 
additives on two different types of soil and moisture levels.

• According to our research, the utilization of composted chicken manure with super polymer 
absorbent and bentonite in addition to their dosages improved the soil parameters. 

• Between ammonium and nitrate results obviously observed an inversely proportional 
relationship.

• Due to enable more water in the soil layer therefore nutrient uptake is advanced 60% water 
capacity is recommended.

Introduction

Materials and Methods

Conclusions

Tubes were irrigated daily to set the 40 %  and 60% moisture level of soil. 

We mixed 75 mg of chicken manure. 7.5 mg of bentonite and 0.0375 mg of super absorbent 
polymer with 100 gr soil samples and  put in a special glass that is incubation tube.
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We measured soil pH, EC and inorganic nitrogen forms (nitrate and ammonium) by 
electrochemical and photometric methods .

Soil organic carbon has a crucial place in sustainable agriculture by sequestrating atmospheric C and
controlling numerous biological,chemical and physical soil activities. (Rumpel et al.. 2019). However. due
to global climate change and land use trends it has led to SOC loss worldwide at a ratio equivalent to 10-
20 % of sum worldwide fossil fuel emissions (Olivier et al., 2015) On the other hand, composting which is
one of the green technology aims to handling of the biowastes and permitting its material valorization
(Scotti et al., 2016).
The aim of current research is to improve the physical, chemical and biological quality of composted and
fermented chicken manure.
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Results and Discussion

The research was carried out and financed by GINOP-2.2.1-15-2017-00043 project at the University of 
Debrecen.

Treatments 1.week 2.week 3.week 4.week

40 C 7.11 7.32 6.41 7.52
40 NEX 7.28 7.33 6.76 7.22
60 C 7.33 6.70 6.84 7.12
60 NEX 7.34 7.26 6.98 7.23

Treatments 1.week 2.week 3.week 4.week

40 C 6.94 6.39 5.93 7.25
40 NEX 6.93 6.25 6.22 6.94
60 C 6.85 6.52 6.22 6.82
60 NEX 6.84 6.50 6.20 6.77

Table 1: The pH measurement results at sandy soil experiment

Table 2: The pH measurement results at chernozem soil experiment

Figure 2A-D: Nitrat ion concentration results of the chernozem soil during four
weeks
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Figure 3A-B: The Nitrat ion concentration results of the sandy soil during the last 
two weeks
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Table 3 : The results of electrical conductivity at chernozem soil experiment

Treatments 1.week 2.week 3.week 4.week

40 C 140.50 237.67 216.57 198.27
40 NEX 122.70 146.33 129.07 104.93
60 C 109.53 145.10 131.83 142.17
60 NEX 111.97 143.23 112.63 227.37

Table 4: The results of electrical conductivity at sandy soil experiment

Treatments 1.week 2.week 3.week 4.week

40 C 152.03 233.10 133.30 371.17
40 NEX 153.3 140.40 117.40 143.93
60 C 111.50 127.87 119.53 138.60
60 NEX 116.03 123.90 114.80 146.60

Electrical conductivity results pointed out that the application of NEX with additives did not
increase the EC values at the studied water capacity levels.It can be explained by the effect of
bentonite and SAP because these additives resulted lower ion concentrations in the soil solution
due to their ion-bonding effect. Bentonite and SAP are able to adsorb ions therefore ion
concentrations are decreased in the soil solution.

Figure 1:  a) H1 2550 Hanna Measurement. b) Compact photometer PF-12 c)Viscolor Ammonium
test d) Viscolor Nitrat test

a. b.

c. d.

The nitrat ion concentration was increased by the application of NEX compared to
the control at chernozem soil experiment except the last week (Fig 2A-D).
Moreover, it was found that the NEX usage did not affected the nitrate concentration
at sandy soil experiment (Fig 3A-B).

Soil pH was slightly increased by the NEX application at both soil moisture level at sandy
soil (Table 1). Furthermore, similar tendency was not observed at chernozem soil. It can be
explained by the buffer capacity of the soil. Chernozem soil has a strong buffer capacity
while sandy soil has low buffer capacity, therefore sandy soils are more susceptibility for
acidifying. Our results pointed out that the organic fertilization with additives is able to
improve soil pH at sandy soil.
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Ammonium ion concentration tend to decreased at sandy soil experiments.  
However,it was maximised by the application of all prducts in second week at 
chernozem experiment. (Figure 4A-4B) Nitrogen losses can be clarified with
environmental factors and soil features.

Figure 4A-B: The Ammonium ion concentration results of the both soil
types during four weeks
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