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1. Introduction  

Earthworms can alter the soil structure and increase plant growth (Edwards, 2004; van 

Groenigen et al., 2015). Soils may function as important carbon sinks, but this potential greatly 

depends on land use, level of disturbance, applied tillage methods (Arai et al., 2018; Daraghmeh et al., 

2009). Earthworms are drivers, when it comes to sustainable agriculture in respect of aggregate 

formation and available plant nutrients (Dekemati et al., 2019; Lehmann et al., 2017; Schrader and 

Zhang, 1997). It is therefore key to know how and to which extend earthworms can affect long-term 

tillage systems and if they can invert the effect of soil degradation intensive tillage like mouldboard 

ploughing. First results from Austria showed that maize under the influence of Lumbricus terrestris 

have increased plant biomass in ploughed fields. This is in line with Schrader and Zhang (1997) who 

stated, that earthworms have the highest effect on degraded soils. 

 

2. Aims 

The overall aim of this project was to facilitate joint field trials in 2020/2021. The field trials cover 

the effect of additionally introduced (endemic) earthworms (Lumbricus terrestris) in long-term soil 

tillage experiments. We investigated how these added earthworms affected crop development and 

soil parameters in maize (Zea mays L.) or sunflower (Helianthus annuus L.). 

The second aim was to organize staff training to support the utilization of the same methodology 

among participants to increase the quality of the research project. 

 

3. Material and methods 

 
3.1. Field experiments in Austria 

The experiment was established in 1996 at the Experimental Station of the University of 

Natural Resources and Life Sciences, Vienna (BOKU) in Raasdorf (48°14′N, 16°33′E; 153 m a.s.l.; Figure 

1.). The field site is located in the east of Vienna (Lower Austria, Austria - AT) on the edge of the 

Marchfeld plain in the north-western part of the Pannonian Basin. The silt loam soil (pHCaCl2: 7.6 and 

soil organic carbon: 23 g kg-1) is classified as a Calcaric Chernozem of alluvial origin (WRB, 2014). The 

experiment is conducted as a complete random block design with four replications with the purpose 

to perform a long-term comparison of different tillage systems: ploughing (P), cultivator (C) and no 

tillage (NT). The plot size (24 × 40 m) for the tillage systems allowed operation with regular farm 

machinery.  
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Additional Lumbricus terrestris were inoculated (14 earthworms m-²) into 7 m2 enclosures (20 

cm below-ground; 20 cm above-ground in maize (Zea mays) were added in May 2020.  The aim was to 

investigate effects of enhanced vs ambient (control) earthworm populations on plant parameters such 

as yield and nitrogen (N) uptake. 

 

Figure 1. Earthworm trial in ploughed plot at the long-term soil tillage trial in Austria in May 

2020 with straw cover in enhanced earthworm area in a 7-m²-enclosure and in control with ambient 

earthworm population. 

 

3.2. Field experiments in Hungary 

The long-term tillage experimental station is located at Józsefmajor Experimental and Training 

Farm of the Hungarian University of Agricultural and Life Sciences (earlier called Szent István 

University) (47º 41′ 30.6″ latitude N, - 19º 36′ 46.1″ longitude E; 110 m above sea level), Pest County, 

Central Hungary (HU). The long-term tillage experiment was set in 2002 with six different tillage 

methods (loosening, disking, shallow/deep cultivation, ploughing and no-till) (Dekemati et al., 2019; 

Dekemati et al., 2020). Out of these six tillage operations, three tillage treatments were chosen: 

moldboard ploughing (28 to 30 cm) (P); shallow tine cultivation (18 to 20 cm) (SC); and no-tillage (NT).  

The clay loam soil (pHH2O: 6.1, soil organic carbon: 21 g kg-1) is classified as an Endocalcic 

Chernozem (WRB, 2015). The experiment is arranged in a randomized block design with four 

replicates. The area of each plot is 2,080 m2 (13 × 160 m). The climate is continental with an average 

annual temperature of 10.3 and 15°C, during the vegetation period (New et al., 2002). 

The cropping sequence between 2018 and 2022 in the Hungarian stie was the following: 

soybean (2018), winter wheat (2018/19), winter oat (2019/20), sunflower (2021), and winter barley 

(2021/22). The sowing of the sunflower was in 24th May, 2021 and the harvest took place on 8th 

September, 2021. For the earthworm enhancement experiment a certain area of the maize field (3 x 

2,5 m2) was fenced off by plastic sheets buried in the fields where earthworms (L. terrestris) 14 

individuals/m2 was released in May after sunflower sowing. Alongside the enhanced area and the 

control plots was marked (with the same size) and covered with the winter straw residues after the 

experimental set up. 
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3.3. Field experiments in Serbia 

The trial was established on the long-term experiment “Plodoredi” at Rimski Šančevi 

experimental station of the Institute of Field and Vegetable Crops in Novi Sad. The soil type was Haplic 

Chernozem with clay loam texture and 2,8% organic matter, fertilized according to soil properties and 

plant requirements. For the earthworm enhancement experiment a certain area of the maize field (3 

x 2,5 m2) was fenced off by plastic sheets buried in the fields where earthworms (L. terrestris) 14 

individuals/m2 was released in May after maize sowing. Alongside the enhanced area and the control 

plots was marked (with the same size) and covered with the winter straw residues after the 

experimental set up. Two different tillage systems were tested: mouldboard plowing (27-30 cm soil 

depth) vs. conservation tillage using Vaderstad Tempo 6 planter after stubble mulching with a rotary 

tiller. The setting up of the experiment includes 3 repetitions to allow statistical data processing. 

Regular management practices were used in maize production which was harvested in 18.  September 

after which the soil samples and plant samples were taken.  

3.4. Readily available elements 

The 0.01 mol/l CaCl2 extracts (modified extraction of Houba et al.(2008) were performed in the 

ratio 1:10 w/v (4 grams of fresh soil (≤ 5 mm)/ 40 ml of extractant). After 2 hours of shaking the pH 

value was measured. The suspension was subsequently centrifuged at 5000 g for 5 minutes. The 

contents of macro-, micro- and trace-elements were measured using ICP-OES (Varian VistaPro, 

Mulgrave, Australia). The extracts were prepared in two replications. First for the ICP-OES 

measurement and second was frozen for the measurement of dissolved organic carbon (DOC), nitrate 

nitrogen (N-NO3), ammonium nitrogen (N-NH4) and total bioavailable nitrogen. These parameters will 

be measured later using SKALAR SANPLUS SYSTEM (Netherlands). All the results are recalculated on soil 

dry mass. 

3.5. Easily extractable glomalin content 

Easily extractable glomalin (EEG) was extracted after Wright and Upadhayaya (1998) with 20 

mmol/l sodium citrate at pH 7.0 for 30 min. at 121 oC. The air dried soil (≤ 2 mm)/solution ratio was 

1/8. After extraction, samples were centrifuged at 5000 g for 5 min. The EEG content was measured 

colorimetrically using Dye brilliant blue reagent and bovine albumin (BSA) as a standard (Protein assay 

kit II; Bio-Rad; USA). To the analysis, 10 μl of extract was pipetted in microplate and 200 μl of Dye 

reagent (diluted 1:4) was added. Immediately after this, the microplate was applied into microplate 

reader TECAN (Germany), shaken horizontally for 30 sec. at 593 rpm and measured after 5 minutes of 

stabilization at the wavelength 590 nm. 

3.6. Statistical analysis 

The statistical analysis was performed for the values from Austria and Hungary, because the 

treatments here had 4 replications. The variables were evaluated with analysis of variance (ANOVA), 

where the Tukey test was chosen to find the significant differences among treatments at the value of 

significance p<0.05. The data was processed using STATISTICA 12 software (TIBCO, Palo Alto, 

California) 

 

 

 



4 
 

4. Results 
4.1. Experiments in Austria 

Tables 1. - 3. show the basic soil parameters,  glomalin and readily available element content 

in the samples taken at 5.11.2020. Only significant differences were found at potassium, where both 

tillage systems showed significantly lower values than control. Similar tendency is visible for 

magnesium. The glomalin content was always, but not significantly, lower at fenced treatments with 

earthworms as compared with control. The content of nitrate and ammonium nitrogen was higher at 

the treatments without tillage as compared to all others. The contents of remaining elements were 

not significantly affected by studied treatments, or the values were under detection limits of ICP-OES. 

Table 1. The pH value, the content of bioavailable nitrogen and dissolved organic carbon (all 

determined with 0.01 mol/l CaCl2) in the samples taken up at 5.11.2020 

Tillage C/F pHCaCl2 N-NO3 (mg/kg) N-NH4 (mg/kg) DOC1) (mg/kg) 

No till Control 7.59 8.06 5.22 27.4 

Fence 7.57 8.46 4.14 28.0 

Cultivator Control 7.64 5.23 4.00 28.9 

Fence 7.63 6.37 3.83 29.8 

Plough Control 7.60 4.31 3.39 31.7 

Fence 7.59 5.40 3.56 28.7 
1) DOC – dissolved organic carbon 

Table 2. Easily extractable glomalin content (determined with sodium citrate at pH 7.0) and the 

content of readily available macronutrients (0.01 mol/l CaCl2) in the samples taken up at 5.11.2020 

Tillage C/F EEG1) (mg/kg) P (mg/kg) K (mg/kg) Mg (mg/kg) S (mg/kg) 

No till Control 734 na2) 114a3) 116 2.03 

Fence 722 na 115a 120 1.63 

Cultivator Control 756 na 63.2b 112 1.86 

Fence 723 na 62.7b 111 1.32 

Plough Control 735 na 65.2b 99.9 1.12 

Fence 684 na 59.0b 99.3 1.56 
1) EEG – easily extractable glomalin content; 2) na - value under detection limit; 3) Different letter in frame of 
column means significant difference among treatments (ANOVA, Tukey HSD; p≤0.05) 

 

Table 3. The content of readily available micronutrients (all in mg/kg; 0.01 mol/l CaCl2) in the samples 

taken up at 5.11.2020 

Tillage C/F Fe Cu Zn Mn B Mo Ni Na Al As Cd Cr Pb 

No till Control 2.85 na1) na 0.0322 0.1068 na na 4.42 4.70 na na na na 

Fence 1.42 na na 0.0166 0.1280 na na 3.81 2.37 na na na na 

Cultivator Control 1.47 na na na 0.0958 na 0.0651 4.74 2.38 na na na na 

Fence 1.36 na na na 0.1343 na na 4.75 2.02 na na na na 

Plough Control 1.73 na na 0.0236 0.1565 na 0.0897 4.85 2.78 na na na 0.323 

Fence 2.12 na na 0.0430 0.1394 na 0.0687 4.16 3.40 na na na na 
1) na - value under detection limit 

Basic soil parameters, glomalin and readily available element content in the samples taken at 

7.7.2021 are shown in tables 4. - 6. It is possible to see almost the same tendency in potassium and 

magnesium changes, where the key factor in their decrease was soil tillage. Furthermore, glomalin 

content in Cultivator treatment was significantly lower at fence as compared to control, which is the 
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opposite tendency to first sampling as well as to No till and Plough. The contents of nitrate nitrogen 

were always higher as compared to previous sampling. The opposite tendency is visible in case of 

ammonium nitrogen. Ploughing led to non-significant decrease of the dissolved organic carbon content 

as compared to no till and cultivator. Similarly, to the previous sampling, the tendencies to changes 

among remaining studied parameters are not clearly visible. 

Table 4. The pH value, the content of bioavailable nitrogen and dissolved organic carbon (all 

determined with 0.01 mol/l CaCl2) in the samples taken up at 7.7.2021 

Tillage C/F pHCaCl2 N-NO3 (mg/kg) N-NH4 (mg/kg) DOC1) (mg/kg) 

No till Control 7.60 13,7 2,53 24,2 

Fence 7.56 12,3 2,48 27,0 

Cultivator Control 7.61 14,4 2,58 29,2 

Fence 7.62 15,4 2,45 26,2 

Plough Control 7.61 14,3 2,78 23,6 

Fence 7.59 11,9 3,35 23,4 
1) DOC – dissolved organic carbon 

Table 5. Easily extractable glomalin content (determined with sodium citrate at pH 7.0) and the 

content of readily available macronutrients (0.01 mol/l CaCl2) in the samples taken up at 7.7.2021 

Tillage C/F pHCaCl2 EEG1) (mg/kg) P (mg/kg) K (mg/kg) Mg (mg/kg) S (mg/kg) 

No till Control 7.60 694ab2) na3) 75.1a 111 1.27 

Fence 7.56 725ab na 75.3a 115 2.23 

Cultivator Control 7.61 735b na 56.0ab 107 1.64 

Fence 7.62 643a na 45.6b 106 1.33 

Plough Control 7.61 649ab na 45.9b 97.8 1.55 

Fence 7.59 684ab na 52.6b 98.1 2.81 
1) EEG – easily extractable glomalin content; 2) Different letter in frame of column means significant difference 
among treatments (ANOVA, Tukey HSD; p≤0.05); 3) na - value under detection limit 
 

Table 6. The content of readily available micronutrients (all in mg/kg; 0.01 mol/l CaCl2) in the samples 

taken up at 7.7.2020 

Tillage C/F Fe Cu Zn Mn B Mo Ni Na Al As Cd Cr Pb 

No till Control 0.82 na1) na na 0.0399 na 0.0925 3.09 1.28 na na na na 

Fence 1.51 na na 0.0174 0.0561 na 0.1100 5.01 2.40 na na na na 

Cultivator Control 1.53 na na 0.0173 0.0503 na 0.0685 4.11 2.37 na na na 0.300 

Fence 1.44 na na na 0.0401 na 0.0874 4.92 2.33 na na na 0.292 

Plough Control 1.89 na na 0.0233 0.0585 na 0.0899 5.63 3.13 na na na 0.330 

Fence 1.84 na na 0.0385 0.0700 na 0.0650 4.76 2.96 na na na 0.302 
1) na - value under detection limit 
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4.2.  Experiments in Hungary 

Tables 7. - 10. show the basic soil parameters, glomalin and readily available element content 

in the samples from first sampling in Hungary. The samples were taken in different soil layers, where 

the differences are obvious and not the aim of our investigation. Therefore, for better transparency, 

statistical analysis was performed only to compare the parameters in the frame of individual soil layers. 

In the 0-10 cm soil layer, the significant differences in pH value, glomalin, potassium, magnesium, 

boron and nickel were found. The pH value was higher at ploughing as compared to no till system. The 

content of glomalin and magnesium was significantly lowest at ploughing. On the other hand, 

ploughing significantly increased boron content. Nickel content at ploughing was lower compared to  

no-till. All studied parameters at No-till and SC were statistically similar. 

Crucial soil layer for our investigation was 0-20 cm, where the control and fences with 

earthworms were compared under all soil tillage systems (No-till, SC and Ploughing). In this case, 

significant differences were found only at dissolved organic carbon, glomalin, phosphorus and 

potassium where ploughing showed significantly lower value as compared to No-till Control (in case of 

glomalin), and both remaining tillage treatments in case of phosphorus and potassium. It is therefore 

obvious that soil tillage had stronger influence than earthworm application. The contents of nitrate 

nitrogen were always higher at fenced treatments, but the significant difference was not proven. 

Ploughing also led to decrease of other investigated macronutrients (Mg and S) but not significantly. 

Same tendency is visible at remaining elements, except boron. The contents of readily available Cu, 

Mo, As, Cd, Cr and Pb, respectively, were under the detection limits of ICP-OES. 

Table 7. The pH value, the content of bioavailable nitrogen and dissolved organic carbon (all 

determined with 0.01 mol/l CaCl2) in the samples from first sampling in Hungary 

Tillage C/F Soil depth pHCaCl2 N-NO3 (mg/kg) N-NH4 (mg/kg) DOC2) (mg/kg) 

No till 0-10 cm 4.85a1) 20.75 11.85 15.09a 

Ploughing 0-10 cm 5.55b 14.33 4.36 7.29b 

Shallow cultivation (SC) 0-10 cm 5.12ab 9.68 1.91 10.19b 

No till Control 0-20 cm 5.01 7.12 2.12 13,3a 

No till Fence 0-20 cm 4.91 11.50 3.10 13,8a 

Ploughing Control 0-20 cm 5.40 7.30 1.40 8,76b 

Ploughing Fence 0-20 cm 5.43 12.86 2.01 10,2ab 

Shallow cult. Control 0-20 cm 5.14 7.01 1.93 10,8ab 

Shallow cult. Fence 0-20 cm 5.15 9.91 2.94 12,0ab 

No till 0-30 cm 5.46 9.40 2.67a 9.98 

Ploughing 0-30 cm 5.35 9.62 2.21ab 7.84 

Shallow cult. 0-30 cm 5.42 7.79 1.94ab 10.02 

No till 30-60 cm 5.72 6.10 1.24b 6.35 

Ploughing 30-60 cm 5.68 6.07 1.33ab 8.80 

Shallow cult. 30-60 cm 5.90 5.47 1.80ab 10.47 
1) Different letter in frame of column means significant difference among treatments (ANOVA, Tukey HSD; 
p≤0.05); 2) DOC – dissolved organic carbon  
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Table 8. Easily extractable glomalin content (determined with sodium citrate at pH 7.0) and the 

content of readily available macronutrients (0.01 mol/l CaCl2) in the samples from first sampling in 

Hungary 

Tillage C/F Soil depth EEG1) (mg/kg) P (mg/kg) K (mg/kg) Mg (mg/kg) S (mg/kg) 

No till 0-10 cm 960b2) 5.12 83.1 223b 2.01 

Ploughing 0-10 cm 829a 1.27 19.7 188a 0.95 

Shallow cultivation (SC) 0-10 cm 910b 5.91 81.9 215b 1.51 

No till Control 0-20 cm 948b 3.74a 61a 217 2,36 

No till Fence 0-20 cm 933ab 3.34a 52a 209 2,52 

Ploughing Control 0-20 cm 860a 1.04b 18b 187 0,83 

Ploughing Fence 0-20 cm 851a 1.30b 18b 191 1,05 

Shallow cult. Control 0-20 cm 892ab 2.85a 38a 197 1,29 

Shallow cult. Fence 0-20 cm 923ab 3.93a 44a 188 1,89 

No till 0-30 cm 898b 3.25 41.9a 201 2.59 

Ploughing 0-30 cm 806a 0.91 23.9b 193 2.11 

Shallow cult. 0-30 cm 889ab 0.96 22.2b 191 2.42 

No till 30-60 cm 823 0.12 6.33a 198 3.16 

Ploughing 30-60 cm 818 0.39 12.1b 195 2.42 

Shallow cult. 30-60 cm 767 0.11 6.62a 193 4.24 
1) EEG – easily extractable glomalin content; 2) Different letter in frame of column means significant difference 
among treatments (ANOVA, Tukey HSD; p≤0.05) 

Table 9. The content of readily available micronutrients (all in mg/kg; 0.01 mol/l CaCl2) in the samples 

from first sampling in Hungary 

Tillage C/F Soil depth Fe Cu Zn Mn B Mo Ni 

No till 0-10 cm 3.26 na1) 0.027 1.390 0.001a2) na 0.251b 

Ploughing 0-10 cm 2.35 na 0.000 0.167 0.157b na 0.107a 

Shallow cultivation (SC) 0-10 cm 2.17 na 0.014 0.679 0.035a na 0.164ab 

No till Control 0-20 cm 2.10 na 0.000 0.647 0.030 na 0,188 

No till Fence 0-20 cm 3.15 na 0.017 0.910 0.000 na 0,228 

Ploughing Control 0-20 cm 1.44 na 0.000 0.092 0.135 na 0,088 

Ploughing Fence 0-20 cm 2.36 na 0.000 0.165 0.107 na 0,138 

Shallow c. Control 0-20 cm 1.61 na 0.000 0.458 0.000 na 0,155 

Shallow c. Fence 0-20 cm 2.04 na 0.012 0.449 0.065 na 0,139 

No till 0-30 cm 1.74 na 0.000 0.369 0.155 na 0.12 

Ploughing 0-30 cm 3.25 na 0.019 0.468 0.146 na 0.14 

Shallow cult. 0-30 cm 2.99 na 0.006 0.389 0.168 na 0.13 

No till 30-60 cm 2.67 na 0.000 0.059 0.171 na 0.06 

Ploughing 30-60 cm 2.05 na 0.000 0.080 0.146 na 0.05 

Shallow cult. 30-60 cm 2.10 na 0.000 0.039 0.135 na 0.03 
1) na - value under detection limit; 2) Different letter in frame of column means significant difference among 
treatments (ANOVA, Tukey HSD; p≤0.05);  
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Table 10. The content of readily available trace and other elements (all in mg/kg; 0.01 mol/l CaCl2) in 

the samples from first sampling in Hungary 

Tillage C/F Soil depth Na Al As Cd Cr Pb 

No till 0-10 cm 18.2 6.89 na1) na na na 

Ploughing 0-10 cm 11.0 3.92 na na na na 

Shallow cultivation (SC) 0-10 cm 30.9 4.11 na na na na 

No till Control 0-20 cm 16.2 4,12 na na na na 

No till Fence 0-20 cm 15.6 6,22 na na na na 

Ploughing Control 0-20 cm 10.5 2,50 na na na na 

Ploughing Fence 0-20 cm 11.0 4,09 na na na na 

Shallow c. Control 0-20 cm 32.3 2,99 na na na na 

Shallow c. Fence 0-20 cm 21.2 3,68 na na na na 

No till 0-30 cm 20.1 2.99 na na na na 

Ploughing 0-30 cm 12.5 5.88 na na na na 

Shallow cult. 0-30 cm 20.6 5.37 na na na na 

No till 30-60 cm 8.8 4.60 na na na na 

Ploughing 30-60 cm 12.6 3.55 na na na na 

Shallow cult. 30-60 cm 10.4 3.56 na na na na 
1) na - value under detection limit 

Tables 11. - 14. show the basic soil parameters, glomalin and readily available element content 

in the samples from the second sampling in Hungary. Here are compared 3/3/2 parameters – no till, 

shallow cultivation and ploughing/burrow, middens and soil/fence with earthworms and control. 

Statistical analysis was performed to compare all of these parameters together. Comparison of 

glomalin contents usually showed significantly higher values in soil samples than in the samples 

affected by earthworms (burrow and middens). It is the possible result of increased mineralization due 

to the earthworm activity. Only ploughing showed similar results with burrows and middens at all 

tillage systems. Ploughing led again to the significant decrease of phosphorus content. The contents of 

dissolved organic carbon at the no-till system were always higher as compared to both systems with 

cultivation. It is visible the tendency to decrease N-NO3 and N-NH4 content with ploughing. Potassium, 

magnesium and sulfur showed similar tendencies. Significant differences among studied parameters 

were found among iron, aluminum and sodium, but the reason is not clearly visible. However, the 

lowest values are usually again at ploughing treatment. 
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Table 11. The pH value, the content of bioavailable nitrogen and dissolved organic carbon (all 

determined with 0.01 mol/l CaCl2) in the samples from second sampling in Hungary 

Tillage C/F B/M/N pHCaCl2 N-NO3 (mg/kg) N-NH4 (mg/kg) DOC1) (mg/kg) 

No till Control Burrow 4.82 27.2 3.34 40.1abc2) 

No till Fence Burrow 4.80 17.9 5.74 33.3abc 

Shallow cult. Control Burrow 4.82 22.7 2.53 22.7abc 

Shallow cult. Fence Burrow 4.86 13.3 2.28 27.5abc 

Ploughing Control Burrow 5.21 7.87 2.00 15.3ab 

Ploughing Fence Burrow 5.30 8.60 1.37 12.0a 

No till Control Midden 4.91 26.9 5.53 46.5c 

No till Fence Midden 5.35 25.3 3.49 47.2c 

Shallow cult. Control Midden 4.92 29.6 3.90 33.9abc 

Shallow cult. Fence Midden 4.91 10.73 1.70 27.7abc 

Ploughing Control Midden 5.12 8.01 2.79 14.4ab 

Ploughing Fence Midden 5.24 6.51 1.45 14.6ab 

No till Control 0-20 cm 4.78 21.2 2.18 39.8abc 

No till Fence 0-20 cm 5.04 20.3 2.22 42.7bc 

Shallow cult. Control 0-20 cm 4.83 9.19 1.36 19.8abc 

Shallow cult. Fence 0-20 cm 4.89 11.0 2.05 23.1abc 

Ploughing Control 0-20 cm 5.30 5.88 2.39 19.3abc 

Ploughing Fence 0-20 cm 5.21 4.33 1.93 14.9ab 
1) DOC – dissolved organic carbon; 2) Different letter in frame of column means significant difference among 
treatments (ANOVA, Tukey HSD; p≤0.05) 

Table 12. Easily extractable glomalin content (determined with sodium citrate at pH 7.0) and the 

content of readily available macronutrients (0.01 mol/l CaCl2) in the samples from second sampling in 

Hungary 

Tillage C/F B/M/N pHCaCl2 EEG1) (mg/kg) P 

(mg/kg) 
K (mg/kg) Mg (mg/kg) S (mg/kg) 

No till Control Burrow 4.82 870a2) 7.27a 112.7 273c 5.05ab 

No till Fence Burrow 4.80 872a 8.58a 121.6 255abc 5.85ab 

Shallow cult. Control Burrow 4.82 883a 6.59a 63.8 238abc 5.52ab 

Shallow cult. Fence Burrow 4.86 888a 5.87a 56.7 234ab 4.34ab 

Ploughing Control Burrow 5.21 805a 1.90b 30.9 225ab 3.50a 

Ploughing Fence Burrow 5.30 815a 1.64b 33.9 226ab 4.26ab 

No till Control Midden 4.91 856a 5.23a 103.8 263bc 7.75ab 

No till Fence Midden 5.35 886a 7.88a 150.0 258abc 6.63ab 

Shallow cult. Control Midden 4.92 879a 6.12a 100.0 245abc 11.2b 

Shallow cult. Fence Midden 4.91 873a 5.05a 61.9 231ab 4.08a 

Ploughing Control Midden 5.12 842a 1.68b 31.8 223a 4.07a 

Ploughing Fence Midden 5.24 877a 1.49b 63.1 220a 5.49ab 

No till Control 0-20 cm 4.78 1090b 6.83a 83.8 257abc 5.05ab 

No till Fence 0-20 cm 5.04 1069b 8.20a 107.6 252abc 6.13ab 

Shallow cult. Control 0-20 cm 4.83 1046b 5.10a 44.5 226ab 3.81a 

Shallow cult. Fence 0-20 cm 4.89 1044b 5.84a 54.4 227ab 3.79a 

Ploughing Control 0-20 cm 5.30 945ab 1.48b 28.4 221a 2.44a 

Ploughing Fence 0-20 cm 5.21 895a 1.71b 39.6 224a 4.96ab 
1) EEG – easily extractable glomalin content; 2) Different letter in frame of column means significant difference 
among treatments (ANOVA, Tukey HSD; p≤0.05) 
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Table 13. The content of readily available micronutrients (all in mg/kg; 0.01 mol/l CaCl2) in the 

samples from second sampling in Hungary 

Tillage C/F B/M/N Fe Cu Zn Mn B Mo Ni 

No till Control Burrow 1.83d1) 0.02 0.03 7.64 0.221 na 0.305 

No till Fence Burrow 1.80cd na2) 0.02 9.55 0.188 na 0.302 

Shallow cult. Control Burrow 1.43bcd 0.01 0.02 5.99 0.167 na 0.306 

Shallow cult. Fence Burrow 1.54bcd na 0.01 2.26 0.145 na 0.254 

Ploughing Control Burrow 1.36abcd na na 1.11 0.207 na 0.173 

Ploughing Fence Burrow 1.18abc na na 0.56 0.184 na 0.164 

No till Control Midden 1.28abcd na 0.01 12.69 0.214 na 0.286 

No till Fence Midden 1.31abcd na 0.03 11.09 0.148 na 0.223 

Shallow cult. Control Midden 1.04ab na na 11.79 0.163 na 0.298 

Shallow cult. Fence Midden 1.37abcd na na 2.81 0.162 na 0.241 

Ploughing Control Midden 0.95ab na na 2.66 0.186 na 0.178 

Ploughing Fence Midden 0.79a na na 0.95 0.160 na 0.156 

No till Control 0-20 cm 1.36abcd na 0.03 8.39 0.191 na 0.307 

No till Fence 0-20 cm 1.27abcd na 0.01 7.33 0.132 na 0.278 

Shallow cult. Control 0-20 cm 1.03ab na na 3.11 0.121 na 0.265 

Shallow cult. Fence 0-20 cm 1.00ab na na 2.07 0.133 na 0.247 

Ploughing Control 0-20 cm 0.97ab na na 1.29 0.175 na 0.152 

Ploughing Fence 0-20 cm 1.04ab na na 0.57 0.160 na 0.154 
1) Different letter in frame of column means significant difference among treatments (ANOVA, Tukey HSD; 
p≤0.05); 2) na - value under detection limit 

 

Table 14. The content of readily available trace and other elements (all in mg/kg; 0.01 mol/l CaCl2) in 

the samples from second sampling in Hungary 

Tillage C/F B/M/N Na Al As Cd Cr Pb 

No till Control Burrow 17.9abcd1) 3.57c na2) 0.005 na na 

No till Fence Burrow 17.2abcd 3.64c na 0.013 na na 

Shallow cult. Control Burrow 27.4d 2.84bc na 0.012 na na 

Shallow cult. Fence Burrow 26.2d 2.73abc na 0.010 na na 

Ploughing Control Burrow 12.9abc 2.22abc na 0.003 na na 

Ploughing Fence Burrow 11.1abc 1.87ab na 0.000 na na 

No till Control Midden 14.3abc 2.47abc na 0.014 0.015 na 

No till Fence Midden 13.2abc 2.43abc na 0.007 na na 

Shallow cult. Control Midden 20.1bcd 2.19abc na 0.009 na na 

Shallow cult. Fence Midden 18.0abcd 2.47abc na 0.005 na na 

Ploughing Control Midden 10.6ab 1.50ab na 0.000 na na 

Ploughing Fence Midden 9.40a 1.26a na 0.010 na na 

No till Control 0-20 cm 13.6abc 2.62abc na 0.021 0.011 na 

No till Fence 0-20 cm 14.3abc 2.47abc na 0.010 na na 

Shallow cult. Control 0-20 cm 21.5cd 2.01ab na 0.016 na na 

Shallow cult. Fence 0-20 cm 19.3abcd 1.77ab na 0.011 na na 

Ploughing Control 0-20 cm 9.19a 1.54ab na 0.004 na na 

Ploughing Fence 0-20 cm 10.6ab 1.59ab na na na na 
1) Different letter in frame of column means significant difference among treatments (ANOVA, Tukey HSD; 
p≤0.05); 2) na - value under detection limit 
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4.3. Experiments in Serbia 

Tables 15. - 18. show the basic soil parameters, glomalin and readily available element content 

in the samples from the joint experiment performed in Serbia. Here, the different soil tillage systems 

and soil depths were compared as well as the middens. Because of treatments were not replicated, 

statistical analysis was not performed. However, some tendencies are clearly visible. The pH values 

ranged from 7.21 and 7.72 and the lowest were always found in the middens. On the other hand, the 

highest glomalin contents were found in middens in combination with conservation tillage, which is 

the opposite tendency to the Hungarian experiments. The soil depth played a role in glomalin content 

as well. With increasing soil depth, the content of glomalin decreased. It is obvious, because in upper 

soil layers is higher microbial activity. The contents of N-NO3 were always higher with conservation 

treatment. The opposite tendency is visible for N-NH4. The tendencies in readily available potassium 

and magnesium contents changes are comparable with the experiments realized in Hungary and 

Austria, where the contents at Ploughing treatment were lower as compared with Conservation tillage. 

The sodium content is always slightly higher at fenced treatments with earthworms. It is possible to 

assume, that in middens at conservation tillage is enhanced copper and manganese mobility. The 

tendencies in remaining readily available elements changes are not obvious. 

Table 15. The pH value, the content of bioavailable nitrogen and dissolved organic carbon (all 

determined with 0.01 mol/l CaCl2) in the samples from Serbia 

Tillage Soil depth Specification pHCaCl2 N-NO3 (mg/kg) N-NH4 (mg/kg) DOC1) (mg/kg) 

Conservation 0-30 Worms 7.61 15.8 0.95 18.1 

Conservation 30-60 Worms 7.66 24.8 0.50 16.5 

Conservation 0-30 Control 7.64 8.09 0.78 18.0 

Conservation 30-60 Control 7.72 11.6 0.64 19.3 

Conservation 0-30 Maize field 7.59 15.3 0.80 15.9 

Conservation 30-60 Maize field 7.66 14.3 0.74 14.7 

Ploughing 0-30 Worms 7.66 8.98 1.09 23.5 

Ploughing 30-60 Worms 7.67 13.0 1.54 15.3 

Ploughing 0-30 Control 7.69 5.99 1.32 15.7 

Ploughing 30-60 Control 7.70 9.63 1.51 15.6 

Ploughing 0-30 Maize field 7.68 21.5 1.56 24.3 

Ploughing 30-60 Maize field 7.71 15.5 1.12 15.7 

Conservation I Middens Aboveground 7.39 37.8 1.98 47.6 

Conservation 
II 

Middens Belowground 7.21 
14.0 1.17 26.0 

Ploughing III Middens Aboveground 7.52 8.23 1.31 34.1 

Ploughing IV Middens Belowground 7.50 9.30 1.72 21.9 
1) DOC – dissolved organic carbon 
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Table 16. Easily extractable glomalin content (determined with sodium citrate at pH 7.0) and the 

content of readily available macronutrients (0.01 mol/l CaCl2) in the samples from Serbia 

Tillage Soil 
depth 

Specification pHCaCl2 EEG1) 

(mg/kg) 
P 

(mg/kg) 
K  

(mg/kg) 
Mg 

(mg/kg) 
S 

(mg/kg) 

Conservation 0-30 Worms 7.61 549 na2) 114 167 1.21 

Conservation 30-60 Worms 7.66 371 na 61.3 178 1.56 

Conservation 0-30 Control 7.64 471 na 142 149 1.22 

Conservation 30-60 Control 7.72 311 na 32.6 153 1.32 

Conservation 0-30 Maize field 7.59 527 na 202 140 2.24 

Conservation 30-60 Maize field 7.66 342 na 88.2 143 1.09 

Ploughing 0-30 Worms 7.66 458 na 92.5 116 1.81 

Ploughing 30-60 Worms 7.67 367 na 61.3 114 1.80 

Ploughing 0-30 Control 7.69 424 na 94.3 116 1.23 

Ploughing 30-60 Control 7.70 287 na 41.6 116 2.23 

Ploughing 0-30 Maize field 7.68 533 na 79.1 115 1.63 

Ploughing 30-60 Maize field 7.71 242 na 48.1 104 1.85 

Conservation I Middens Aboveground 7.39 1048 3.99 384 230 3.36 

Conservation 
II 

Middens Belowground 7.21 714 1.30 263 186 1.18 

Ploughing III Middens Aboveground 7.52 591 na 278 126 1.20 

Ploughing IV Middens Belowground 7.50 501 na 121 111 1.11 
11) EEG – easily extractable glomalin content; 2) na - value under detection limit 

 

Table 17. The content of readily available micronutrients (all in mg/kg; 0.01 mol/l CaCl2) in the 

samples from Serbia 

Tillage Soil 
depth 

Specification Fe Cu Zn Mn B Mo Ni 

Conservation 0-30 Worms 0.63 na1) na na 0.271 na 0.065 

Conservation 30-60 Worms 0.86 na na na 0.197 na 0.081 

Conservation 0-30 Control 0.93 na na na 0.199 na 0.065 

Conservation 30-60 Control 1.02 na na na 0.160 na na 

Conservation 0-30 Maize field 1.15 na na na 0.196 na 0.084 

Conservation 30-60 Maize field 1.42 na na na 0.128 na 0.080 

Ploughing 0-30 Worms 0.94 na na na 0.157 na 0.079 

Ploughing 30-60 Worms 0.70 na na na na na na 

Ploughing 0-30 Control 0.79 na na na 0.160 na 0.079 

Ploughing 30-60 Control 0.84 na na na 0.131 na 0.100 

Ploughing 0-30 Maize field 0.90 na na na 0.180 na 0.063 

Ploughing 30-60 Maize field 0.73 na na na na na na 

Conserv. I Middens Aboveground 1.67 0.084 na 0.049 0.368 na 0.081 

Conserv. II Middens Belowground 1.12 0.071 na 0.014 0.232 na na 

Ploughing III Middens Aboveground 1.01 na na na 0.236 na na 

Ploughing IV Middens Belowground 0.82 na na na 0.203 na 0.075 
1) na - value under detection limit 
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Table 18. The content of readily available trace and other elements (all in mg/kg; 0.01 mol/l CaCl2) in 

the samples from Serbia 

Tillage Soil depth Specification Na Al As Cd Cr Pb 

Conservation 0-30 Worms 6.50 1.04 na1) na na na 

Conservation 30-60 Worms 8.41 1.39 na na na na 

Conservation 0-30 Control 5.22 1.46 na na na na 

Conservation 30-60 Control 4.41 1.70 na na na na 

Conservation 0-30 Maize field 4.77 1.81 na na na na 

Conservation 30-60 Maize field 2.87 2.34 na na na na 

Ploughing 0-30 Worms 8.63 1.51 na na na na 

Ploughing 30-60 Worms 7.16 1.25 na na na na 

Ploughing 0-30 Control 6.62 1.22 na na na na 

Ploughing 30-60 Control 4.98 1.43 na na na na 

Ploughing 0-30 Maize field 3.72 1.54 na na na na 

Ploughing 30-60 Maize field 3.63 1.29 na na na na 

Conserv. I Middens Aboveground 5.90 2.72 na na na na 

Conserv. II Middens Belowground 6.16 1.89 na na na na 

Ploughing III Middens Aboveground 3.61 1.66 na na na na 

Ploughing IV Middens Belowground 8.43 1.33 na na na na 
1) na - value under detection limit 

 

4.4. Maize/sunflower yields and other parameters 
4.4.1. Experiments with maize in Austria 

 Figure 2. shows the yields reached in the experiment with maize in Austrian experiments. The 

influence of earthworms application is here clearly visible, where the yields were always higher as 

compared to the treatments without earthworms. On the other hand, differences among cultivation 

systems are not significant. 

 
Figure 2. Maize yield under ambient earthworm population (control) and additional 

earthworms (enhanced) in Austria in October 2020. Treatments having no letter in common are 
significantly different (2-way LMM; Tukey; P < 0.05). 
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4.4.2. Experiments with sunflower in Hungary 

Figure 3. shows the average yields of sunflower experiments in Hungary. The results are 
indicating slighty higher yields at enhanced treatment under no till system. The opposite tendency is 
visible at ploughing. The best results were obtained at shallow cultivation, where the sunflower yields 
were over 50 % higher at the enhanced treatments. 

 

Figure 3. Average yields of the sunflower biomass in g per plant 

 

4.4.3. Experiments with maize in Serbia 

The earthworm’s trail was established at two-year rotation system (maize-winter wheat) at 

crop rotation experiment (Figure 4). The maize yield was comparable with other cropping system 

within the experimental field. In conservation tillage enhanced plot was lower in yield compared with 

the control probably due to compaction during the plot preparation and setting. However, in the plot 

where plowing was applied the enchantment with earthworms showed higher yield compared with 

the control plots. This indicated that addition of earthworms works better at plowing tillage compared 

with the conservation tillage in this agro-ecological conditions.  
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Figure 4. Maize yelled at harvest (calculated based on the 7.5 m2 area) 

 

Soil moisture was measured regularly 8 times during the maize vegetation (Figure 4). The 

difference between tillage systems were observed but also between enhanced and control plots. 

Enhancement with earthworms can be responsible for higher moisture particularly for the initial 3 

measurements as well as September and October. During the maize intensive growth this differences 

were less pronounced. 

 

 

Figure 4. Soil moisture dynamic at the experimental field 
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5. Actions in frame of the joint experiments 
5.1. Staff training in Hungary 

The planned Staff training in Hungary, previously planned for the year 2020, was postponed to 

the year 2021 due to the COVID-19 pandemic. It was organized by MATE, Dr. Barbara Simon, in Gödöllö 

between 28. and 2.7.2021. The costs for travelling and accommodation were funded by Erasmus+ 

program. The participants of staff training visited the field experiments in Hungary and participated on 

the analysis and results evaluation. It was intensively discussed the unification of joint experiments 

and the results evaluation. In the frame of staff training was organized the lecture of guest professor 

Kevin Richard Butt, who is the expert in the area of earthworm behavior. Furthermore, it was discussed 

the preparation of common publication and further cooperation. 

5.2. Online meetings 

In the frame of the CASEE project were organized 14 online meetings to coordinate the 

experiments as well as discuss the analysis results and prepare the publications. 

5.3. Common publication and data presentation 

The results will be presented on the 12th International Symposium on Earthworm Ecology 

(ISEE12), which starts 10th July 2022 in Rennes, France. Because the results are still not completely 

evaluated, previously planned presentation on CASEE conference 2022 will be realized on the CASEE 

conference 2023. It is planned to submit joint publication in the journal of impact factor.  

6. Conclusion 

Based on the results we can conclude that soil tillage system has usually strong influence on 

the contents of readily available nutrients in soil. On the other hand, earthworm enhancement 

usually did not led to the significant effect on the investigated soil properties. It is possible to see the 

positive effect of earthworm enhancement on the maize yields in Austria, which are significant across 

the soil tillage systems. The results of the field experiments in Hungary and Serbia in case of yields of 

sunflower and maize are ambiguous. Further investigation is needed to deeply understand the 

influence of applied earthworms on soil and plant properties. 
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8. Project costs summary 

Project budget 

Expt. 
year 

Item CASEE target 
budget (€) 

Personal 
costs (€) 

Sum of planned 
budget (€) 

April 
2020-21 

Worm fence, Set-up, conduction (AT) 1000 4000 5000 

Set-up demonstration trial MATE (HU) 100 500 600 

Training grants (2 persons) 520  520 

Guest lecturer (1 person) 700  700 

Training costs (material, 
transportation, room) 

180 2160 2340 

April 
2021-22 

Worm fence, setup, conduction (HU, 
SRB) 

1800 5500 7300 

Analyses (Soil, Plants, Worms) 2100 14500 16600 

Samples shipping, transportation 600 1500 2100 

Total sum 7000 28160 35160 

 

8.1. Costs spend and the explanation of money translocations 

The costs for the project are summarized in table 19. Explanation of the money translocations. 

Previously planned costs for staff training grants (520 €) and costs (180 €) were not spent, because the 

number of participants was reduced due to the COVID-2019 restrictions. The staff training costs for all 

participants were covered from Erasmus+ program. The costs for the demonstration trials in Hungary 

(100 €) are included in the invoice for field trial establishment in the year 2021. The costs for the 

samples shipping were reduced from 600 € to 205.11 € (included in invoices from Vienna), because 

most of the samples was transported personally from the staff training in Hungary. Saved costs were 

translocated to the laboratory analysis costs, because of i) additional analysis of glomalin ii) increasing 

costs for chemicals and laboratory equipment (especially plastics). 

Table 19. Summarization of project costs 

Year  Costs (original 
currency) 

Costs  
(incl. VAT) 

Costs (CZK) 

2020 Field experiments in Austria 797.13 € 964.53 € 25314.09 

2021 Field experiment in Hungary 938.45 € 1135.52 € 28916.02 

Field experiment in Serbia (paid in 2022) 968.27 € 1171.61 € 23591.90 

Lecture of DR. Butt in Hungary 700 € 700 € 17800.00 

Exchange rate losses -16.15 CZK -16.15 

Bank fees 200 CZK 200.00 

2022 Costs for the analysis (samples from HU, AT, SRB) 65935.80 CZK 79782.56 CZK 79782.56 

Exchange rate losses 437.88 CZK 437.88 

Bank fees 135.00 CZK 135.00 

Total 176161.30 
 

Sum of costs overreached the planned budget (according to the course from 24.6.2022) for 

2911.3 CZK. These costs will be translocated on another projects. 
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9. Appendixes 



Appendix 1. 

Costs for the experiments in Austria (2020) 

1.1. Summary invoice 

1.2. Summarizing table of items 

1.3. Scans of invoices 

 



Universität für Bodenkultur Wien
University of Natural Resources and Life Sciences, Vienna

Invoice 90115472
Ceská zemedelská univerzita
v Praze Date of Invoice: 31.12.2020Martin Kulhanek Your Customer·No.: 2t002704Kamýcká 129
165 00 Praha 6 -Suchdol Your Order Nö.
Czech Republic Your Order: 113080

Period: 01.08.2020 - 31.08.2020
Responsible Omcer: Duygu Lenitz
Email: duygulenitz@boku.ac. at
Intěmal Project Ně.: 7955012439
YoürVAT Nwmber: C260460709

Teilabrechnung CASEE Projekt 2020

Description Quantity Units: Tax % Unit price AmounťEUR
Für Leihgebühren von Maschlnen, 1 AU 0 RC 797,13 797,13Postgebühren, Transportgebühren, Verbrauchsmaterial (Plastikfolien,
und Baumaterial) und Probenmaterial (Regenwürmer) stellen wir ihnen einen Betrag ín der Höhe von € 797,13 in Rechnung

Total
 

797,13

Output Tax 0% (Reverse Charge) 0100
Invoice total EUR 797,13

Terms of payment: Pag COM/lfortizblg *~~Payable immediately Due net

Reverse Charge

Represented by:
Versuchswirtschaft Gro13-Enzersdorf
Schloí3hoferstra~e 31
2301 GroB Enzersdorf
Tel.: +432249230215
www. boku.ac.at

Bank connection:
Raiffeisentandesbank NÖ-Wien AG
IBAN: AT41 3200 0095 0050 0512
BIC/SWIFT: RLNWATWW
UID: AŇEĚ;äššěb
EORI: AIEOS1000081383
DVR: 0059234

Headquarters
Gregor Mendel-Straže 33
A-1180 Vienna
Please note our terms & conditions.
www.agb.boku.ac.at



Number Company Ware Price Currency 

1 BOELS Lease of agrotechnique 257.89 Euro 

2 LIBRO Adhezive tapes on fences 14.36 Euro 

3 FISHERMAN’S Earthworms 35.00 Euro 

4 FISHERMAN’S Earthworms 250.0 Euro 

5 BAUPARK Fences 109.3 Euro 

6 AUSTRIAN POST Consignment of materials 19.28 Euro 

7 FISHERMAN’S Earthworma 21.00 Euro 

8 AUSTRIAN POST Consignment of materials 15.28 Euro 

9 AUSTRIAN POST Consignment of materials 31.56 Euro 

10 AUSTRIAN POST Consignment of materials 12.90 Euro 

11 AUSTRIAN POST Consignment of materials 15.28 Euro 

12 AUSTRIAN POST Consignment of materials 15.28 Euro 

Total 797.13 Euro 

 



i
Boels Östetreich GmbH.Gerasd. *
Wilhelm·Hornbachstrasse·4
2201 Wíen-derasdorf

1~ •

*:32 :f3,' * řiý·,1

Tel +43 (0)2246434330, Fax +43 (0)2246-34330331
Abséndeadresse: Laxenburger Strô{38 50 -2351 Wiener Neudorf

Fa. Uhiversität f. Bodehkultur Wien Versochswiľtschaft Grc

SchloýslioferstraBe 31

2301 GroB Enzersdorf

Rechnun.g

Rechnungsnummer

Rechnungsdatum

3920013655
22-04-2020

Ihr Zeičhen
Kundennummer. CASH (4702044)
USt-IdNr

Bestellt von Vertragsnummer 0430048868

~Anikelnummer Artjkelbeschretbung Mlettermin Tag Woche/ Anzahl Mwšt Woche/ Rabat % %HB A Betrag
Code Tage +%HŽ B

Einzelpr

1Z3550167 Erdkabelfräsě Benzin 21/04/20 22/04/20 152,00 608,00 1,00 3 01 2400 10;00 121,60
323007 Versch lei-EK[íngen Benzingräbenfräsě 43,80 1,00 3 0/00 43,80
40115 ·Aspen' 4T Alkylatbenzin ll-Flasche 4,25 4,00 3 0,00 17,00
40116 Aspen 47'-Älky]atb-enzin SL-Éáništer .19i85 1,00 3 0200 19,85
40216 Umweltgebühr·klasse b ! 21/04/20 22/04·/20 0,50 2,50 1,00 3 ůl 0,00 0,00 0,50
*HAFTUNGSBEGRENZUNG A (für Schädén exklusív Feuer/Dlebštahúleinbruch): 1,00 12,16
'*HAFFUNGSBEGRENZUNG B (Feuer/Diebštah[/Einbruch): Nicht veréinbart/n:icht zutreffend
Unterschriřt:
Name iň Druckbuchstaben:

Das Guthaben wird zu)·ück überwíesen aůf-IBAN AT162011128210431500 Univet·sität ů Beci·enkultur Wie

kode MwSte Subtotal , IMWSt Lieferadrešse i

3 20,00 214,91 42,ge Subtotal € 214,91

Mwa. € 42,98

Gesamtbetrag ·€ 257,89

Kaution bezahlt € 300,00

Zahlungen € -42,11

iING·Wien IBAN AT08 1.936 0004 5439 5425·BIC INGBATWW
Bet Zahlung äifte Rechnungs-Nr. und'Kunden-Nr. artgeben

Seite 1 (Letzte Seite)

Boels Mašchinenverleth Ôsterreích GmbH
Laxďnburger StraBe 50
2351 Wíener Neudorf

Tel. 02236 688-0
Fax. 02236 88-5100
debitoren@boels.at
www.boels.com

ING Bank
Kto,-AIr, 00454395425 BLZ 19360
IBAN: AT08 1936 0004 5439 5425
SWIFT/BIC: INGBATWW
UID ATU 62190625
DVR 0938416
FN 281985 i
Handelsgericht Wien
Glaubiger ID: AT74ZZZ0O000008692

Für aile'Vedräge mit· unseren Künden gelten ·ausschilel3[ich unšere ďilgenlélnen,Míetbedlngungen; drese liegen an feder Boels -·Ntederlassung im Kassenbere'ch aus, sind.ln den Katalogen abledruckt und
könaten züdeni write wwW·boels,com im internet eingesehen, bzvi heruntergetaden ·werden. Alie andeľe Bedlngungen sind ausgeschloswn.
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L. 5

íl Ú,1 1 1-21 <-'hIlít DL _3 L j l:_...._.. Lrui -<,***
LIBRO

VIl?LEN BANK FORIHREN EINKAUF!Datum: 22,10.2020 Zeit: 14:23
TEBA NALER- KREPP C 3.59TEA MALER- KREPP C 3,59TESA MALÉR- KREPP ' C 3.59TESA MALER- KREPP C 3,59

Sli!11:liľ8 EUR 14,38
4 Z.V. 122:2  Ä.ľ-1.42 .1. -CGegeběn KK Mástercat 14,36

BEZAHLI 23203680Debít Hôátercítrd 191433XXXX XXXX XXXX 8249 (7) 12/24n<CŮ 10278968168 Beleg Nr ';''Q~'020.  L/U t Win.EAO®0090041ůl·ů CŮ120201022 142332A269i)88554·/61 79FBíjú!)402A90110€73MASTERCARD ODNTACTLESS
Betřag dankend erhälten

Ümtďüsch infierha ib von 14 ľďgeriimp mít Kassaljon rôglit;h
80 1 ůtit.schčinkärtai, úesotierkbóxenjírunes*Kaľten uncielektroni·schtín Ladeborisist ·kein tümtausch möglich!

C : 20% Must vOD 11.97 = 9 1 5 7 010./-....  1•-"Li t -L"Il,Jí: Ý.1šý*AŇ

PL Handslsgesellschatt mbh2301 ÚRDSSENŽERSDORFWIENERSTRASŠĚ 12Kj.fidetiservice IŇ]: 05 0181 1919Aľü 66240311
Fill.čle: (13901 Kässa; 2 Bon-Ni-: 3274Pos: 4 Kass ler: tled,Nr, /7Re Nr: 39l)1- 20201022-02·3274

HEDTE HÄTTÉN SIE 14 ČS MITIHRER Jo·-KARTE GĚSAMMELTI

9



1 .5

Stelner·,Anoštzubihot Güsmii·H
Ft·Sharmanis Partner

Marchíe!(lorbtíastie 27ti
2301 Gtojs Enzerstič> if

Kündě

Rěchnung

Kabsen-Ni.: 1
Bon. KA010822 Daním. 06 08 20 i / 2,

Varkälifer, WINOPFA

Twow.urní·Boxl OSU,
39,1084 10,00 ST 35,00

€ 33:00
in 35,00

BANKOMAT € 35,00
3100

10 0% MVÝST von 30,97 4,03

l JID, Nr. . Al 069387889

lí144*4858~~~/yí!,IN21.Jw ·W'

11'* --.Ým

Ltd Nr. : 2020·00004436
K·asset,iD : Ka·seťý.•01



Stelnet >Ai,gelzubel'tüt Gesrúb H
Fishomrän's P<itítner

Mat chíokleťstíasse 271)
2301 G črs Enzeľsdotf

Ktinda.

Réchnung

l<.265-erp Ní.: 1
Bon, KA01647O Datum. 14.08 20 17'2
Verkätifw. WíNOPFA

Tkuvwcím-80*10Stit
39·1085 110.00 ör 308.00 2
Menotíi Rai>alt
39· 1066 -1,00 ST ·58,00

Zaniini]$13·btľag € 250.(lu
250,09

BANKOMAT € 260,00
2.60,00

130·®MW#Tvon 221,24 28,78

UID·Nr.: Áít.169387889

IKAt.·FAF
Ý

Ud. Nr. 2020,00(102083
KašsenlD : Kaste-01



liD 9

la maiiteting +logistik GmbH
Leípziger·Str. 51 1 42109 Woppertal

Pia Eütenewer·
Univečs.tität für Bodenkultur ATUj.6285.008
SchbahoferS#31
2301 Gr*Enzersdorf
Aw'štria

Rechnung

Ihne Bésteltung: 028-8602460-1622764

Bearbeiter: Herr Förster
Bet Rückfrágén bitte ·angeben!
Bele,Nr. Künden-Nt. Belegdatim
2045028794 310935 15.04.2020

Artikelnr; Bezeichnung Menge ME Einzelpreis Gesamtpreis·
4138150. dolöku Mauerwerkssperce 0,5m 4>00. Rofíě li 90 € 79;60 €x 501frn

Su.mme brutto: 79,60 €
Versandkostený 29,70€

Gesamt brutto: 109,30 €
Gesamt netto: 91,85 €

zzgl. 19 % Mvi;St.: 17,45 €

Gesamt brutto: 209,30 €

Es gelten unsere aligemeínen Gesčhäftsbedingungen. Die gdleferta Ware b{eíbt bis zur volíštändigen Bezahlung tinser Eigentum.:
Das' Léistungsdatum entspricht dem'Rechnungsdatum,

Zatilung: Vórkasse
berefts bezahit

Uefemng::· GLSPaketversand

1
Cr
T

1

.-
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österreichlache Post AG(JIMIr: ŘR1466745032301 Groš-EnzersdorfDľ, Anton Krabichlef-Platz 1Tel.: 0800 010 106Post,ôt

Ěs bedientg Sie:'00365613 
Dat«n: 02.11,2ŮŽ0 08:25Rechnung Nr.: 23010101132483tík Bat chnüng 

Etlít
1 Paket (koóbritiintfien u Hůrdírland,K 

1 9,09 0
his 4 kq

0,19 0
Sandücgsnum~.; In) :GA230  9517EAl

.-1*11~lii'~1
St. 19.28

·SüäliE 
19:.200% U 
0,00 0BEZAHLT 

2321*764
Dabit Röstercörl 

014234
XXXX XXXX XXXX 8249 0) 

12/24
TKCŮ10329202023 

Belog Itr.: 016173
EŘÔ®ÔDO@41.010 

tOn20201102 .082300EŠ,43586940?ř,1487438681~2371R555Fž}IŇšľER:#RD tôNTACTLESŠ
Kreá.1 tkďrtenrechnuľígĚinütiner: 00#4807747

•4'I•''*il•%,•:k'i,'Ä••i,01,+i'.4•'V.*VI'.

VWIĚŘ Balík für deň Věrsónd Ihřer Saňduný(en)
nit daľ österrelchischuh Řost Aů! Bittl~ halisľi šié
díBEen 88129 Büf. Er ist der Nächwaí& für diaAufgabl von PtikeTĚn/Post Express.

Dan Sefídtir,95Verlile'ř kännen Sie hiěr verfú}gen:
Eingabe 6.  ä. SBľíttíňgšnuotl#rén) ďufwww.pást.at/sendungsverfolgung

úder Bďrcüda-Stáň in der Půst App .Smidünöšvärfülgilngwww.post.at/app.li,y,*.,ifi.4,r'.1•'i''lí,40'''.,e,•'l'''WIR DANKEN FüR IHR KOMMENInfilľítat im:lin Zuš üateľíschütz f indm 618 (ínterr..ie! Á Hď+41·,2.8,3,



e

Steiner·Anijaittibéhör Güsmbll
Pisherman's Partner

Mat  chfetdeťGirásse 771,
2301 Grož Enzersdoľf

Kunda

Rechnung

Ka,sen-Nr ' 1
Bon KAŮ 1678/ Odittífi , u th26.06.30 't n .V
Vet kaufer ÝJINOFFA

Tatwurm. BŮÄ'I Oak
39-'1066 600 51' .1 00
Zaltiingsbetí*:0 € 2 í .00

LA 21 ico

BANKOMAT a 21 DO
ži 'ůú

13 . 0% My,/ST von 18 68 1.42

U !0.Nr.

1'7341.-41.-ř

ATU#8387880

řý©»v Iř ý~• 84.r

&44.741,

Lfd. Nr. 2000-00002380
KássenID : Kassé-01



österreichische Post Aú
UID-lir; ŘTU46574503

2301 Groü-Enzersdorf
Dr. Anton Krabichlet -PlatY 1

Tel,: 0800 010 100
Pošt.ôt

Es· baúierítg Sib:
üatim: 10. 08.2020 08:'13

Rechnung Nr. : 2,30 fúJŮŮ898333

Stk Běznichní.mg 
EUR

1 Paket liglit Unoát s. M 15,09 fJ

t;15 4 kg Ü,13 D

äění!{mg:Šno:ümeřin) :

ČA23019014ŮAT
1.:4 iLF.líí .V'..!ti. F . J.1

líi bíjjj~.F, 1~1:1·Z H 98~':! íl í
1 Atmgabü Prmjúktm ObB

SüňtiE 
15.28

0% lišt. 15.28 0:00 G

BEZAHLT 25219764

Dí:hii Ha-5teľ'cá~~~d ®sna
KXKÄ XXXX XXX)! 8249 0) 1 2/  ,11

M®12**Ná Baleg Nt.: 913316

EAí)00®09941010 Dál

20200810 081932
29?lí59@F1 8:376988968€38Eút~tišátů

118$1EROARD CŮNTACJLESS
Krětí í ikartäňi'édtfiiínůsnimůöľ : 08000%431
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Ůsterreičhische Post AG
UIDélr: íríl}48574503

2301 GroB-Enzersdorf
Di. áritort Krabichlar-Plätz 1

Tel,; 0800 010 100
Post. Bt

Es brjleňte 918:
%ŇŇ#a Datum: 27.04.2020 15:19

Réchnung Nr. : 23010300487859

Stk Beznichnüng EUR

1 Paket úrůäin-itánňjún u Hordírtánd.

8 
16,09 0

bis 2 kg 0,19 0

čendilngsnisětišür (tí) 1
CARÚ181885AT

1~ifr"•*·011 1- 1i .t %  ž}f /  $ ... R'11 f lil 11 , 111'11'Ik
1 Pöküt Ilght Ůrúílbritániľimi u

Nordirland, N 15.Ůš 0

bis 4.kg ů,19 0

Sendüti{mnumler ůl):

CA230181899AT
li-4-p

1 1./.1 1

söl{IE 
31,0

Oil üst. 31,56 0,00 ů

BEŽAHLI 
23215764

hbit Hästilrard 0000.00

XXXX XXXX 11XXX 8249 (71 INN

1*6010329202023 Baleg Rr.: 009993

EŘŮ®®0004 túlo gol

20200427 151850
čš·
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Čaterreichische Post AGGIŮ·*r; AT9466745032120 Wolkersdorf fm Weinviertelliigner Strä{18 10Tel,: 0866 úlů 100füst.at

B bedieňté stůl00311935 
Datim: 04.05.20.20 11: 14Rectwiong Nr.  . 21200200518398Srk 84*ze.  #chi,una 

ER
1 8tj,F priority úrošbrítännlen uNordírlěnd, KL 

1 4 üš nSUNHE 

lý,goot listy 12.90 ů:00 0BEZARLI 
23219)81

Debit títistercm"(1

203510
XXXX XXXX XXXX 8249 (D
 

12/24
IK®10329202083 

82189 Nr,  : 003575
Em®®0004((no 

Col202®504 1 1135377*Wh / E#1 2 30 7F 8 2160 7 fí67 6808 9'KARIERCRRO &MTACIUSS
1(1Bditkňí'  téňr[3CÍ,1,1,11·26;'ít}ülíter  : 0000004460

WIR l)ANKEN FüR I}·tü KOMMENTnforínt.iüľleň züti Batejischůti findeľ, 612 uniš~~post.  ůt/datenschutz
Es gel ten die 81 1 gem·inen Gesohäf  tsbüdiňgongen

der österritchišchen Post Řü iR .der zU!,1 Zčitponkt
deš Uerträgs?bscíti[Ístes geltenden Fossüng.1:51!f *Bý.•~0'

ki ..3,·5.'1.A 4.4639
*90944?43/86e#.Lä*krin#M

Holen Sla sich glelch dasPostkarten HeftErdíŘániidieü tm Ti ergarten Schöitb#'ufínEs enthält 6 exklusive Postkat ten und
6 Briefmarken mit Bildern dersůčan Erdigännchan.



ůsterreichlsche. Post AGČID-Nr: RTü465745032301 GroB-EňzersdôrfDr. finton Kräbichlar·Pletz Iľil. ; 0800 010 tůů
püst,íít

Es badiente 918:
ö0365613 OďtüD: 12.11.2020 15:48

Rechnung Nr.: 23010101133582
Stk če.Xeichnüná 

EüR1 Paket litilit 2·roítbritännisn üNardärland, M 
IMg 0b.ít 4 kq

LIN-Mäut 
0.19 0

CA230195748ATí t 1 1111'f IK!,tlili{.i, 1.11 1. . ..i,, ,) · ,#MNI I lül·-
li!!tľ} 41 I

15.i

Beli
Col

Stj#NE 
15.280% Ust. !8 0.00 0

BEZŘHLT 
23219764Debit ·Masteroord ž98781ÄXÄÄ XXXX mol 8249 (71 12/24TKC010329202023 iý tir.: 017966EAÚ000O00041010

202011~12 134820
Eíčü·99-FtAFŠ0F4FláFÚS#·441888827838ŠŇTERCŘŘD COHTACíLEGS

Kreditkartenrüchnungsintlaner: 0000008027
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österrelchísche Post AGUID-lir: Aľü466745032203 érüBebersdorf , Poťát É·yat'tnerMilni  Chithäter Strtíčét <tlTel . : 0800 0.10 100
post,ät

Oaüm: 27.oB,2020 15:24
Rechnüng Nr:: 22030100849356Stk Bezeichmmg 

EUR1 Pokat li®t Broúbritňrittíčít uHoróirkánd, M 
15,09 0b·is 4 kä

·[.Kü:·Ritut 
0,19 0S-emlüng@Ňüfíkľá (11) rCC2203t964IÄT

. ľ )'lí~~~ 1" ~il~~;~~.1Uh)1,--1 1 *NWW"
SÚNÜE 

15.280-1 list, 15:28 é,  00 8

81'fj 2WIR DANKEN FüR IHR KOMMEN
ti",foídáliônen 2111 Dötiínsohutt ř íľľdéň Sie imterNüt. ět/datetisí:11(1 t.2

l.& titěluh' díĚ ·ň!.1~.81.telí~ím·  *81326-hňítábedífilifígáňdeľ ústurcgich'íschim Post AQ in dňi' zt,n Znitp,mkt&184 Ueľtřöštiäbšchltíssüv .gitltillidatí Fö:Smü.918 trrüchnüng at'řolgli H Hftí:18n und dliť Rôchmingger distarreichí when Posí AG,Biľý..



Appendix 2. 

Costs for the experiments in Hungary (2021) 

2.1. Summary invoice 

2.2. Summarizing table of items 

2.3. Scans of invoices 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Invoice

Számla sorszáma - Invoice nr: 9011006827
Rendelésszám - Order nr: 10005434

Supplier/Szállító:
Magyar Agrár-és Élettudományi
Egyetem
HU-2100 Gödöllő Páter Károly utca 1
Tax no./Adószám: 19294784-2-13
Account no./Bankszla: 11784009-22234780
VAT ID no./Közösségi adószám: HU19294784
IBAN: HU36117840092223478000000000
SWIFT-kód: OTPVHUHB

1/1. page/oldal

Buyer/Vevő:
Česká zemědělská univerzita v Praze

165 00 PRAHA 620
Kamýcká 129, 165 00 Praha-SUCHDOL

VAT ID no./Közösségi adószám: CZ 60460709

Buyers country/Vevő országa: Czech Republic

Customer number:

Vevő törzsszáma:

300060

Payment:

Fizetés módja:

Deviza átutalás

Date of delivery:

Teljesítés dátuma:

03.06.2021

Invoice date:

Számla kelte:

08.06.2021

Payment due:

Fizetési határidő:

03.07.2021

Invoice number:

Számla sorszáma:

9011006827

Additional data/Egyéb adatok:
Time period: 1st April to 31st May, 2021
Iternal project number: CASEE fund 2020-2

Nr.

Ssz

Mat.number

Cikksz.

Descript.

Megnev.

Quantity:

Menny.:

Unit:

M.egys.:

Unit price:

Egységár:

Net value:

ÁFA alap:

VAT%:

ÁFA%:

VAT:

ÁFA érték:

Gross value:

Bruttó érték:

1. 801206 Loaning of digging machinery/Egyéb szolgáltatás - külföldi

1 ALK 146,66 146,66 ATH 146,66

2. 801274 Product/Vásárolt termékek - külföldi

1 PC 791,79 791,79 MAA 791,79

consumables (eg. geotextile, drawing pins, etc.), building materials (eg.
wooden lath, nails, etc.), test organism (earthworms).

Sum/Összesen EUR: 938,45 0,00 938,45

Net value:

ÁFA alap:

VAT%:

ÁFA%:

VAT:

ÁFA érték:

VAT in HUF:

ÁFA érték HUF:

Gross value:

Bruttó érték:

791,79 H% 0,00 0 791,79

146,66 K% 0,00 0 146,66

To be paid/Fizetendő EUR: 938,45

Exchange rate/Könyvelési árfolyam: 346,43000 HUF/EUR

Adómentes Közösségen belüli termékértékesítés, új közlekedési eszköz nélkül /The customer is liable to
pay VAT (Directive 112 of 2006., 2007. CXXVII. 89§)

Az átutalás közlemény rovatába kérjük feltüntetni a számla 9011006827 sorszámát.

Generated in SAP ERP 6.0 Electronically generated invoices comply with the requirements set for official documents to suit the purposes of tax

administration identification.



Number Company Ware Price Currency 

1 Buda-Házépítö Kft. Fences 47590 HUF 

2 DPMG Dél-Pest Megyei Screws, knife, stapler 9712 HUF 

3 Fekete Péter Miklósné Geotextiles 30390 HUF 

4 Müller droigeria Sun protection cover 2895 HUF 

5 Prime support Kft. Earthworms 92965 HUF 

6 Jancsek Tibor Lease of agrotechnics 50800 HUF 

7 Praktiker Kft. Shovel, scissors, toolboxes, 
sprayer 

70930 HUF 

8 Dutch Materials for 
decomposition experiment 

57,10 EUR 

Total 938.45 EUR (325107.234 HUF) 

 



















Appendix 3. 

3.1. Contract for work (lecture) for Dr. Kevin Richard Butt (2021) 

3.2. Flight ticket (Dr. Butt) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











E-ticket Booking	ID
SKWUK-0303140

+44	134	459	5564	(local	charges
apply)

MR	KEVINRICHARD	BUTT Ticket	number:	0823894470979
The	ticket	number	is	valid	for	all	flights

Outbound,	Sunday	27	June	2021

Departure Arrival
11:05
Sunday	27	June	2021

13:25
Sunday	27	June	2021

Manchester
(MAN)

Brussels
(BRU)	Zaventem	Intl.	Apt.

Transfer	to	another	aircraft.	Transfer	time	2	hour(s)

Baggage:	Not	included

Online	check-in	number
Q745PG
Brussels	Airlines
Flight	time:	1	hour(s)	20	minute(s)

Flight	number:	SN2174
Class:	Economy

Departure Arrival
15:25
Sunday	27	June	2021

17:20
Sunday	27	June	2021

Brussels
(BRU)	Zaventem	Intl.	Apt.

Budapest
(BUD)

Baggage:	Not	included

Online	check-in	number
Q745PG
Brussels	Airlines
Flight	time:	1	hour(s)	55	minute(s)

Flight	number:	SN2825
Class:	Economy

Inbound,	Sunday	04	July	2021

Departure Arrival
06:35
Sunday	04	July	2021

08:20
Sunday	04	July	2021

Budapest
(BUD)

Frankfurt
(FRA)	Intl.	Apt.

Transfer	to	another	aircraft.	Transfer	time	1	hour(s)	25	minute(s)

Baggage:	Not	included

Online	check-in	number
Q745PG
Lufthansa
Flight	time:	1	hour(s)	45	minute(s)

Flight	number:	LH1343
Class:	Economy

Departure Arrival
09:45
Sunday	04	July	2021

10:25
Sunday	04	July	2021

Frankfurt
(FRA)	Intl.	Apt.

Manchester
(MAN)

Baggage:	Not	included

Online	check-in	number
Q745PG
Lufthansa
Flight	time:	1	hour(s)	40	minute(s)

Flight	number:	LH942
Class:	Economy



E-ticket Booking	ID
SKWUK-0303140

+44	134	459	5564	(local	charges
apply)

Flight	schedule	changes

Flight	numbers	and	departure	times	can	change	at	any	time.	We'll	always	try	to	tell	you	as	soon	as	possible	if	this	happens,	but	we
recommend	checking	the	airline	website	as	they	can	make	changes	without	us	knowing.	Making	sure	you	check	in	online	24	hours
before	you	depart	means	you	can	confirm	your	flight	details	at	the	same	time.

Traveller	names

To	make	sure	your	surname	always	shows	on	your	ticket	in	full,	sometimes	your	middle	name(s)	may	be	shortened	or	removed.
Don't	worry,	this	won't	affect	your	ability	to	check	in	and	travel.



Appendix 4. 

Costs for the experiments in Serbia (2021) 

4.1. Summary invoice 

4.2. Summarizing table of items 

4.3. Scans of invoices 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



FACULTY OF AGRICULTURE - INVOICE No 222000-00003 Page 1/ 1

0

107954 Czech University of Life

Faculty of Agriculture
Trg D. Obi-adoviča 8
21000 Novi Sad
Tel: 021/485-3500
Account: UPRAVA ZA TREZOR 840-68790-77
VAT: 100239025

Sciences Prague

Karnýcká 129

16500 Praha 6
CZECH REPUBLIC
VAT : 604 607 09

INVOICE No 222000-00003
Currency EUR
Invoke date 17.02.2022

Senficě Amount East,

1. Experimental set up, Consumables, Sample transfer 968.27

Rebate
(%)
0.00

Amount

968:27

Note: Exchange rate 1 EUR = 117,583 RSD TOTAL: 968,27 EUR
TOTAL: 113.852,09 RSD

PAYMENT INSTRUCTION
SWIFT MESSAGE MT103-EUR

FIELD 32A:
FIELD 50K:
FIELD 56A:
(INTERMEDIARY

VALUE DATE-EUR-AMOUNT
ORDERING CUSTOMER
DEUTDEFF

/DE20500700100935930800

FIELD 57A: NBSRRSBG
(ACC.WITH BANK)

FIELD 59:
(BENEFICIARY)

/RS35840000000006879077
UNIVERSITY OF NOVI SAD
FACULTY OF AGRICULTURE NOVI SAD

FIELD 70 DETAILS OF PAYMENT

VALUE ADDED TAX WAS NOT CALCULATED tN ACCORDANCE WITH THE PARAGRAPH 24.1.2 OF THE LAW ON VAT

.Ňa 479
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University of Noví Sad ·~
Facuky oý Agricultuľe
Department of Field ai·id Veýetable Crops
Sq. Dositeja Obradoviďa 8
21000 Novi Sad  Serbia
rel. +38121-48534444
Fax. +32121-458-033
áí-lítail: ýfái®.1.<.35.[9111flö.iĚ+29ii..119*.Šle·Fi

Cost Specification for CASEE project : University "of.Neví Sad. - Faculty of A.grisulture
Nr Deseription / From Date Invoice Price (RSD) Comment

Specificatíon number
1 Seed for Agrodukat 3.li.202] 424 26.498,17 Part of invoice after

experiment public procurement
2 Fertilizer (UREA) Agrodukat 30.3.2021 23 37.453,12 Part of invoice after

46% public procuremeüt
3 Agricultural Ag.roďukat 3.11.2021 424/1 18.689,00 Part of invoice after-

mech.anization public procuremeni
services

4 Lab material KEFO 8.10.2021 21-300- 4.998,00 For soil nitrogen
008125 analy_Ses

5 Travel cost to - 9.8.2021 985.52 Experiment sampling
experimental
plots

6 Travel cost to - 17.6.2021 971,28 Experiment sampling
experimental
plots

7 Consumables Brico S 8.5.2021 A-30044·50 1.625,00 Nails, metal parts
stapler and stapler
jun änd staples

8 Consumables Beta B 7.5.2021 HA071302 3.672,00 Wooden poles for-
experimental set up
nails

9 Consumables URADI 7.5.2021 CJ028820 5.759.00 Plastic fuit, ax and
Sam Saw

10 Consumables G igart.ron 1.12.2021 AJ106250 1.189,00 Hand refrigerator
for sani.ple transfer

11 Consumables Briko S 20.11.2021 A[200162 499.00 .Mulibox -for
sampla handling

12 Consumables TR 12.1"1.2021- Ťh044912 280.00 ZIP bags for soil
Reproshop samples

13 Samples transfer FedEX 3.12.2021 1 -27536- 11.233,00 Using Fedex for
to Czech republic 128/21 send.ing soil

samples abroad
SUM 113.852,09 RSD

96837 EUR

Prof. dr Srdan Šeremešié
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1.xÁ jko-DD-OiD
AAPECA KÓHÓTaHTMHa j]*Mná 66, 23000 3081·6äl·!MH

· ý.,š. ·'3<5(319 CA;Ely ntisl009039761 NmP:08708495
Š . AKYATET · rem®oH +381 23 548 759 1 *AKo .+881 23 548 057 OkE-MAIL direkcija@agrodukat.rs

www.agrodukat.Gom
RÉK A HAT IN rtň«»tta rló c ~*ve>*4'.1

ľlptiMI'beHO: 3 0 -03- %21 !

EL·~· 1 9 1 -CE

V

Mit#stä· :17·datum.

OPG IEA. : Spoj Ilpiánor BpeAI,Oci

3«- 9% ,iždal cui·.j ci;, Liatbilu.řit>lik,0 uj.03.zužl

Kupac: 478 POLJOPRIVREDNI FAKULTET
! TRG DOSITEJA OBRADOVICA 8
! 21004, NOVI SAD
! PIB : 100239025 .

Žiro račún br. : 170230018165000-46

Ote·PŘ.*MNI CA - aAČUN Br. 1 23
.DakuAT. Pľometa.. .: ' 03.03.202.1 ,Valuta : 16.64.2021
PLAČANČE : VIRMANSKI
NA:.aüta.vljámo' račun za sledeču robu sa magacina AGRO-DUKAT DOO MAGAČIN 1

! ! 1 ! BEZ PDV !RABAT! PDV ! IZNOS ! SA PDV
ŠIFRA ! MAZIV ARTIKLA !JM ! KOLIČINAI CENA VREDNOST! % ! %! PDV 3 CENA VREDNOST

8,68.6 VEST..DJUB.UREA 46% DZAMBO.RUSKA T 8,000 42560,00 340480,00 0.00 10,00 34048;00 46816,00 374528,00
3114 VEŠT.ĎJUB.AN 34·,4%N DZAMBO VRECE T 5,950 36220,00 179809,00 0.00 10,00 17980,90  33242t00 197789,90

M 9.15* Aooayi ·- 4·4 , %4 2.$ 1 ZBIR :
...-:7 96(2íta-·

t Nd .·, Mí é.·00 0% 4 á ,.3.·:š-J) 1 03---'.RĚDNOST
' RABAT

OSNOVICA PDV-a POSEBNA 10%
.24 4.Nütí•'748APŠEBNA pTOPA PDV-a 10%* *2Iť -.ťiť~+ý,% (~ '"~ 1

520..:289,00
0,00

520.289,00
52.028,90

ü .  UKUPNO ZA PLAČANJE :. -872.317,90
~ .'

2,10*ima ··:.  PÉTMDOBEDANDESETDVĚŤITT.,TA-nwírtmľŠmr>RmlhaMNATRAT dinara on/1 An

~JŠŤ?1.'~ >č
Róbu

A // 3%

416%51 / .*144 -~ďůcít>-
primio: Ime i prezime: _-.,;I P.·4<.4 4'*2 L.l

7+11

VíÁ k }!
dů.tlundaó:

(potpis)
br. 1.· karte : f i pil K·'43

6 7
.*KA (34?AtuoťťnEt}-f

ň.me 9. Ťrezime

Kentrölisao:
ime i· prezime

VU

potpis
13 49,

pótpis

440/\ ')n
/

VALUTNA KLAUZULA: Ukupno RSD sa PDV-om 0,00 po srednjem kursg.NBS
na dan 03.03.2021, 1 RSD = 0,0000 RSD.

~ ~Vli~p".?D''N~.'2.T·,Ť"C,E(199.1 nrfFEIMCAA/ý gr~ r ,·
ŇAČI]>I·~~~PLAČANJA : U .dinars ko j protivvrednosti po srednjem ku rbló~M~týtqíéili;.~~Š,S~~?ílqi~.,T~f~Ll~~~;.
alí ne ·manje od fakturisane dinarske vrednosti

Aýü*ObiENA: 1.·Za neblagovremeno plačanje, obračurtavamo zateznlt~föwěií;yjé'°{19y°oBHy 'ni»Me~ív
2.Molimo Vas da se pri].ikom uplate računa pc>zovete' A broj : ~ ..0

3 . Za sve sporove nadležan je Trgovinski sud u Zrenjaninü.-  4- ýtlňO/A
, IKÝ{•teřme4.0 slúcaju néizvršenja obaveze placanja, a dodje do promene cena aoDabljacat izvré

se prefakturisanje robe.
5. NAPOMENA O PORESKOM OSLOBODJENJU

OVAJ RAČUN JE RADEN NA RAČUNARU I PONOVAŽAN JE BEZ POTPISA
nnormtor • 17

I ýEČATA



AAPECA KOHOTaH.TVIHa Ila,iwna 66.23000 31»6ai··11,1H
nME 100903976 I MSP 08708495
TEAE{DOH +381 23 548 759 I *AKC +381 23 548 657

í ~~,.•l ··~•.- ~~ -üíkoópe AOMařit.1,··le EE-MAIL direkcita@agrodukat.rs
www.agrodukat.com

-Čůj-Ýtj __ -

4 izdavanja: ZRENJANIN,

! Kupec: 478 POLJOPRIVREDNI FAKULTET
TRG DOSITEJA OBRADOVICA 8
21000 NOVI SAD I11.2021

! PIB : 10023902
32/hr.: 170-30018165000-46

OT PREMN I CA -- RACUN Brw

kum prometa : 03.11.
:ÄČANJE : VIRMANSKI
postavljamo račun za

2021 Valuta : 03.11.2021

sledeču robu sa magacina AGRO-DUKAT DOO MAGACIN 1

ZBIR

24

IZNOS
PDV

121,00 331

' f 311
vozilo:

i I ! 54'/7 /1// IRABAT! PDV ! M ruv

řRA !NAZIV ARTIKLA 'JM ! KOLIČ .... v.,... VREDNOST! 1 ! CENA VREDI IOSTř TNA PFNa

30 SEM.PSENICA ZEPHYR 500/1+REDIGO PRO KOM 11,000 30110,00 331210,00 0,00 10,00 33 .1 88 364331,00ľ.lfuv .10(00- 33-9 4 4-ír -9-12-,Zk'J
1 71"Ľe : N?J  rlo ťřV Ai,·/iři, 41 1 331.210,00

n ílRABAT :
OSNOVICA PDV-a POSEBNA 10% : ~.'...í-.:/ '.;.1300 0 - 8 3 12.4;* ÝŇi 6'0 POSEBNA STOPA PDV-a 10% : 30..Ldl, Jj

UKUPNO ZA PLAČANJE 364.33: ,00

:lovima : TRISTOŠEZDESETČETIRIHILJADETRISTOTRIDESETJEDAN dinar 00/100

Zobu izdao: Robu primio: Ime i prezime:

br. 1. karte
TRg:t.pis)

Fakturisao: . Q .., C -- ···'· 0··7

ime i prezime Dotnis

Kontrolisao:
ime i prezime potpls

VALUTNA KLAUZULA: ükupno RSD sa PDV-om 0,00 po srednlem

na dan 03.11.2021, 1 RSC = 0,0000 RSD.
kti rsu NBS

NAČIN PLAČANJA: 0 dinarskc
ali ne manie od fakturisat
6PFINTER ( 'ELITE") LAPRibri Et

2.Molimo Vas da
3. oa sve sporoví·
4.0 slúcaju nei;

se prefakturi:
5. NAPOMENA O 8
6. PLACANJE: 40

A opiví;M,ni T

4 protivvrednosti po urednjem kursu NBS na dan uplate,

k dinarske vrednosti.
U " BOLDON" ) &-NA POMENA: &PRINTER ( " BOLDOFF" ) & 1. Za neblacíov remeno p

se pri.1.1.kom uplate računa poz.ovete na bioj 424

Ž nadležan ie Traovinski sud u Zrenjaninu.
Švršenja obaveze placania, a dodje do promene cena dobavljaca,
:anje robe.

öM OSLOBODJENJU
ä<IZNOSA I CF.O i ZNOSÁ P~K4Ä Fla·\. i . 1. 15 DANA Oľ) PROMEŇA RÓBE

[ZNOS NAJKASNIJE DO 30.Oq -7.-). A J l. 2 7

řWA T gatľT>J 1 ľi' Q'ät.3120 \.15 !:2 ař'·1Alä Ql i T 1,?ílilni; š Ž A kl TN' i.·~7 ľ>f):1.r, r er, ·T OT:+D'Ph

lada

9 Zvr CI



3AAPEeA KoidoraM:Fwlia Aaí:ivlna ÖG. 23000 3»etattkt)1
nlíš 100903976 I MSP 08708495"6 Arpú> 34*KAT TEJIE<DOH +381 23 548 759 I *AKC +381 23 548 657

9 Ky'na sa Aoópe Aouahvi}·ie E-MAIL direkcíja@agrodukat.rs i
www agrodukat.cern 121 *bóüč- 009 44 1PŘU E. t Ý./9171 ~·ľ·ré~4509-jo'ô

Kupac: Poljoprivredni fakultet0 ,-h O YI Trg Dositeja Obradovita 8
21000 Novi Sad

4-4:...

?4
V(

Mesto i datum izdavanja: Zrenjanin, 03.11.2021.Žiro račun: 170-30018165000-46 49.
FM A,mhbkil rlo 080•PS.$7418-CXLI~ L..j

(OA=$*9 ma?* W

Predraču.ľá~~~

-- -- ~*--~~~~~--~ řřófšöňPMBPE,Jí-lHM (DAJYŇ'TE-r

yHMBEP.3.líľ.TEĽy  Hr)891 0/·Áíly11 rata po ugovoru 1000-16/237/6/04 165.605,00 ,/ --1=LO.B.14-6.At...1.-1
ÄEKAHAT

~ ľlí)MM,bel!O': 10 -11.29~1UKUPNO ZA. PLAČANIE: 165.ÓÚĎ,00 ~ 'špeAHOCT |Po ugovoru br. 1000-16/237/6/[14 1

1'10€D 1423 1 1 - »33
005:ŽÝ{~ 

21·9: i.·14'fl,)4240 1101't:ywái. MCTWH!/rra,

Ý T,ri?~-4Tjlet M r, #OJMM 1701+YMCOM má jsf/3
-,e--~ĚŤT

./4 , Z ~ ~~ '~'~· ~ ~t,-. raNHa 0 48 BepHO' r, Ut'·7]y-: řý·~CílOBHV nl~39.k}*r-
Predračun izdao:....._Eéč

<KW-í.

Üérut 213DCD _ o.© ýt~ý
f Ív-rť/MR 1

PĎV
·30:= 99- \ 43.241 0,go + 31 4307 4-0 .21 ..33.fýžböo

9DV
1040 - .13· ., 43,2-42% 30 4. 52 . 313* ~0 -= CÉ, 1-42.00

DÓ (60
41 f 244

- 111>000 - ' ·· · ..' ti· '·.' 'V Á.,1 11·1 080!
.•«{1 :

4 2 44 '.. /1/1 9 19 lí
L 1 1 A ň. Ä f it 9 2 7
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KEFO d . o. o. Beograd 2»00 -
Bačka lU, 11080 Beograd - Zemun
tel:011 36 99 209;fax:011 36 99 309

- PIB: 105046072
hk Matični br: 20302216
0 1 Tekučiračun: 340-11012806-03 RSD ERSTE BANKAD.
»' 160»379253-30 RSD BANCA INTE SA

SINCE 1 949

* Ses ŽÄÝ)00 0 - 00 94 3
3/HMBEP31/iTET y HOBOM Ch.fly
HOJ-bOHPMBPERHM <DAKWITET

Kupac: HOBM CAB
POLJOPRIVREDNI FAKULTET NOVI  ÄEKA HAT
SAD
7RAGAN KOVACEVIC
 ~_  íl.DUP.·lľbe,0 Ú 6 -10 - 20~1-/--#~<#-l

TRG DOSITEJA OBRADOVICA 8 Opc jeÄ ] 660 i ílici·t.řlcí ~ Boel-lpoc
SR-21101 Novi Sad 1---1
PIS: SR100239025 Eati_ííMaticni broj: 08608369

FAKTURA:~51-3(íě-008125

Úffra Naziv Količina JM

Š'10.>2029:*SLT MENZURA 100ML, A KLASA,LOT SERT. 1,00 KOM
9141181-LIG ERLENMAJER SG 100ML. 101<OM 3,00 Kom

Slovima: četirihiljadedevetstodevedesetiosam RSD 00/100

Strana: 1
Datum izdavanja: 23.09.2021

1 Mesto izdavanja: Beograd
Datum prometa dobara: 20,09.2021.

Datum valute: 02.11.2021.

Br. vaše porudžbenice:
.-1

/2
Cena R % Cena sa rabat PDV% Vred. bez PDV

325,00 0,00 325,00 20.00 325,00
1,280,00 0,00 1,280,00 20,00 3.840.00

Ukupno: 4,165.00
Iznos rabata: 0.00

Vrednost sa rabatöm: 4,165,00

Vrednost PDV: 833.00

Ukupno za palčanje: RSD 4,998.00

Promet proizvoda po opštoj stopi 20%

Osnova PDV
4,165,00 833,00

Vrednost

4,998.00
í

partija 5- 172

Prilikom plačana upišite broj 21-300-008125 Roba dosatvIjena na adresu :

Napomena o pqr~šam.,pe!*odrl=:.% NEMA
ré:ížnýú~7-, ; ;ľ"DQCE.3' 02

7(3IE  19,9

A.''lľüq;litrJ10#13#

Email:~ jovanka.obrenovic@kefo.rs

mi
POLJOPRiVREDNI
TRG DOSITEJA
SR-21101 Novi 1JOV/4'42, CI'-' tit#OP

1.,ti'JI~,
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Appendix 5. 

Costs for the analysis of samples from Austria, Hungary and Serbia 

5.1. Summarizing table of items  

5.2. Scans of invoices 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Number Company Item Price Currency 

1 Fisher Scientific Glass pipette 50 mL (2x) 5144.92 CZK 

2 Penta chemicals Potassium dichromate (1000 g) for C analysis 1955.36 CZK 

3 Schoeller Plastic (falcon) Tubes 15 mL and 50 mL 11737.00 CZK 

4 Bio-Rad Protein assay kit II. (2x) 17356.00 CZK 

5 ANAMET Materials for CNS analysis 9970.64 CZK 

6 Fisher scientific Equipment for analysis (Dosierer, micropipette, 
heating plate, volumetric flask, calibrated glass 
cylinder 

33618.64 CZK 

Total 79782.56 CZK 
 









Tel: 00 800 00 24 67 23
E-mail: Logistika_CZ@bio-rad.com

9848508648 Datum vystavení:

18-KVĚ-2022

Naše reference:

1005888137

Vaše číslo obj.:

OBJ/2107/0062/22

Daňový doklad

Bio-Rad spol s r.o.
Pikrtova 1737 1a
140 00 Praha 4
Česká republika

DIČ: CZ49243764  
Dodavatel je registrován pod spisovou značkou Oddíl C, vl. 20503 ze dne 01.05.1993 u Městského soudu v Praze. Ceny 
všech elektrozařízení zahrnují poplatky za likvidaci elektroodpadu dle zákona č. 185/2001 Sb. v platném znění ve smyslu 
vyhlášky 352/2005 Sb. Tyto komodity, technologie nebo software byly dodány v souladu s exportními a administrativními 
omezeními Evropské unie a Spojených států. Jednání proti těmto omezením je nepřípustné.

Tato objednávka podléhá standardním obchodním podmínkám společnosti Bio-Rad, které jsou dostupné na adrese 
www.bio-rad.com/terms-conditions

Strana  1 / 12010M

Odběratel: 1082372

ČESKÁ ZEMĚDĚLSKÁ UNIVERZITA V PRAZE
Kamýcká 129
165 00 Praha
Česká republika

Fakturační adresa: 1082372

ČESKÁ ZEMĚDĚLSKÁ UNIVERZITA V PRAZE
Kamýcká 129
165 00 Praha
Česká republika

Dodací adresa: 1082372

ČESKÁ ZEMĚDĚLSKÁ UNIVERZITA V PRAZE
Katedra agroenvironmentální chemie a výž
Kamýcká 129
165 00 Praha
Česká republika

DUZP 17-KVĚ-2022

DIČ: CZ60460709

IČO 60460709
Kontaktní osoba Ing.Renáta Vítková
Dodací podmínky DDP PRAHA

Číslo produktu DPH

Řádek Sériové číslo Množství Jedn. Popis Jednotková cena Částka Sazba

10 5000002 2 ks Bio-Rad Protein Assay Kit II 6.850,00 13.700,00
Dodací informace: 8008529246  17-KVĚ-2022 / = 

Bankovní spojení
Citibank Europe plc
PRAGUE
IBAN CZ10 2600 0000 0020 6328 0205
SWIFT/BIC CITICZPXXXX
Účet 2063280205
Kód banky 2600

Mezisoučet           13.700,00
Doprava:              644,00

Částka bez DPH CZK           14.344,00
Částka DPH CZK            3.012,24
Celkem CZK           17.356,24

Souhrn DPH Sazba Částka bez DPH Částka DPH DUZP
21,00 %           14.344,00            3.012,24 18-KVĚ-2022

Platební podmínky
Datum splatnosti Až k 08.06.2022 beze srážky

Sledovací číslo 304673137746  304673137760









FAKTURA - DAŇOVÝ DOKLAD
č. 2201302

Česká zemědělská univerzita v Praze
Kamýcká 129
165 21 Praha 6 - Suchdol

Odběratel: 60460709IČ:
DIČ: CZ60460709ANAMET s.r.o.

Kováků  26
150 00 Praha 5

DIČ: CZ25652150

Dodavatel:

IČ: 25652150
vedeno u Městského soudu v Praze, oddíl C, vložka 58244.

2201971267
CZ5520100000002201971267
FIOBCZPPXXX
Fio banka, a.s.Banka:

SWIFT:
IBAN:
Číslo účtu: 2010Kód banky:

Datum vystavení:
2201302

ze dne:Objednávka č.: OBJ/2107/0090/22 15.06.2022

Variabilní symbol:

Česká zemědělská univerzita v Praze, KAVR
Ing. Najmanová, Kamýcká 129
165 21 Praha 6

Konečný příjemce:

Datum splatnosti:

Forma úhrady:

16.06.2022
30.06.2022

Převod
16.06.2022Datum uskutečnění plnění:

Označení dodávky J.cena Cena %DPH DPH Kč CelkemMnožství Sleva

Fakturujeme Vám zboží dle Vaší objednávky:
S05 000 699:Copper, wire, 100g ks 21% 714,00 4 114,003 400,00850,004 0%
11.02-1063/4:Ash crusibles, quartz, 60mm ks 21% 638,40 3 678,403 040,00380,008 0%
79610:Phosphorus pentoxide, 500g ks 21% 378,00 2 178,001 800,001 800,001 0%

9 970,408 240,00 1 730,40Součet položek

CELKEM K ÚHRADĚ 9 970,40

!!POZOR - změna účtu!!
Nové číslo účtu u Fio banky: 2201971267/2010

Dovolujeme si Vás upozornit, že v případě nedodržení data splatnosti uvedeného na faktuře Vám budeme účtovat úrok z prodlení v dohodnuté, resp. zákonné výši a 
smluvní pokutu (byla-li sjednána).

QR Platba+F

Rekapitulace DPH v Kč:

Razítko:Převzal:

0,00
0,00
0,00

8 240,00
 

Základ v Kč Sazba DPH v Kč Celkem s  DPH v Kč
 

0,00
0,00

9 970,40
 

 
0,00
0,00

1 730,40
 

0%
10%
15%
21%

 

Tel. : +420 257 328 175
Fax : +420 257 323 278

www.anamet.czE-mail: sales@anamet.cz

ISDOC
V příloze tohoto dokumentu naleznete soubory ve formátu ISDOC, které můžete jednoduše naimportovat do svého ekonomického systému v případě, že je tento formát podporován.
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