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Abstract 

Following the scientific management of organic waste (poultry) may contribute to reducing environmental pollution 

and human health, as the current study was conducted with the aim of recycling (Recycling) poultry waste 

accumulated in the field of poultry farming at the research station - Faculty of Agriculture - Karma Ali site, following 

many traditional fermentation methods (compost and soaking in water) and modern (bioreactor) With a statement of 

the possibility of improving the quality specifications of organic fertilizer produced by bioreactor technology by 

separation method for more than one part and the effect of soil treatment (clay mixture) with organic fertilizer 

produced by the mentioned methods and supported by levels of mineral fertilizer recommendation of urea fertilizer 

(N% 46), concentrated superphosphate (P2O5% 46) and potash fertilizer (K2O 50% K) In some chemical and 

physical soil characteristics after the end of the planting season. The results showed that there is a significant effect of 

treating the soil with fermented poultry waste in different ways in the values of pH, electrical conductivity, bulk 

density, weighted catler rate and total soil porosity with significant superiority for soil treatment with fermented 

organic fertilizer using bioreactor technology and steel fraction and reinforced with 75% or 100% of the mineral 

fertilizer recommendation in improving most of the characteristics of the mentioned soil. 

Keywords : poultry waste, bioreactor, separated solid manure, separated liquid manure, compost, soaking in 

water 

I. INTRODUCTION

The increase in population on the surface of the globe, which is expected to reach 9 billion people in 2050 (FAO, 

2015), requires the adoption of agricultural practices and techniques that serve two main objectives, the first is to 

sustain the soil material and protect it from loss and loss, and the second is to increase the productivity of agricultural 

yields and improve its quality (Islam et al., 2021). The treatment of soil with organic fertilizers with different sources 

(animal - agricultural - and others) are practices that began since ancient times and with the beginning of human 
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knowledge of agriculture (Al-Fares, 2017) This is because of the characteristics of organic and animal fertilizers 

specifically with the quality and quality of the chemical, biological and nutritional properties, which qualifies these 

fertilizers to be compensated or complementary to the mineral recommendation of nitrogen, phosphate and other 

fertilizers, which may often be exposed to a number of obstacles and problems that lead to the loss of the largest part 

of them and thus the inability to reach the production of the yield to the maximum extent (Ren et al., 2020 ; Cai et al., 

2021 ; Tang et al., 2021 ; Mohammed etal,.2021 ). The process of recycling animal waste (such as poultry) is one of 

the promising scientific methods that aim at a number of reasons, the most important of which is the development of 

the properties of the organic fertilizer produced in order to support soil fertility and plant productivity (Ali et al., 

2014) (Duncan, 2005) (Escobar and Hue. 2008). As well as reducing or reducing the disadvantages and raising the 

advantages or advantages of organic fertilizer produced by different fermentation methods, many studies have 

indicated that the method of fermentation of organic fertilizers and in different ways (compost, immersion in water, 

anaerobic digesters) and others may ensure the preservation of the value of the effective unit of the essential nutrients 

of organic fertilizer such as nitrogen, phosphorus and others (Rivard, 1995) (Noo, 2002) (Al-Amin, 2006). The 

fermentation process and efficiency also play a role in reducing harmful substances such as bush seeds and weeds, as 

well as pathogens and others (Saveyn and Eder, 2014). The results of recent research studies Arnous (2022), Zubaidi 

(2020), Jurgutis etal (2020) and Amjid et al (2011) confirmed that the use of biotechnology or what is known as the 

bioreactor One of its main outputs is an organic fertilizer with high quality specifications that differs in its properties 

from organic fertilizer prepared by traditional methods, including compost and immersion in water. What increases 

the quality of these properties of fermented organic fertilizer is the recent attempt of some researchers to follow what 

is known as the separation process. The components of fermented organic fertilizer depending on the size particle 

into two phases are solid and liquid (Rivard, 1995) (Sorensen & Thomsen, 2005). This process is considered as a 

method based on the use of manure in order to use it in more agricultural fields and different field crops. Hence, our 

goal in this research is to study the digestion of organic waste (poultry waste) by traditional methods (aerobic 

fermentation represented by compost and compass with water compared to modern methods represented by locally 

manufactured bioreactor units, and the effect of their decomposition products and support with mineral fertilizers on 

the physical and chemical qualities of the soil Discuss its results and thus guide future work in this regard to provide 

conclusions that support the use of the best method. 

II. MATERIALS AND METHODS  
Poultry waste was collected from the poultry breeding field of the College of Agriculture - University of Basra, the 

site of Karma Ali, foreign materials were removed from them, mixed well and dried in the oven at a temperature of 

50 ° C, then grinded and sieved from a sieve with a capacity of 1 mm openings and estimated for its primary 

characteristics as shown in Table (1): - 
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Table (1): Some 

characteristics of raw poultry manure before anaerobic digestion 

 

 

 

 

 

 

 

 

 

1- Soft poultry waste fermented anaerobic fermentation in the bioreactor manufactured locally and originated and 

designed from a previous study at the research station of the College of Agriculture - University of Basra - 

Karma Ali, foreign materials were removed and mixed with water and by 250 kg Waste: 500 liters of water in 

addition to its moisture content 80%, taking into account mixing to make the mixture with a homogeneous 

consistency with providing it with the starter (previously fermented poultry waste with the bioreactor device), 

and after the stability of the basic fertilizer properties of anaerobic fermented manure such as nitrogen and the 

unite Value properties 

- 7.20 pH  (125)  

dS m
-1 

51.60 Ec  (125)  

g kg
-1

 

769.20 organic matter 

447.20 organic carbon 

35.70 total –N 

17.15 total-P 

19.27 total-K 

- 12.53 C/N 

- 26.07 C/P 

)w:w( 08.53 PW 

 

CFU ml
-1

 

 

 

Many and uncountable Escherichia coli 
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ratio C: Especially after 90 days of fermentation, plastic bottles were filled for subsequent separation. As the 

separation process was carried out by the centrifuge manufactured locally in the laboratory of the manufacture 

of machines isolating wheat grains from barley, as the samples of the liquid separated were collected directly 

and packed in containers of 10 liters, while the samples of the separated solid were collected in plastic bags, all 

samples taken (solid - liquid) were stored in laboratory conditions, and it is worth noting that samples were 

taken from each separated for the purpose of conducting post-separation analyzes as in tables (2-3) 

2- Poultry waste taken from the poultry field was immersed in plastic tanks filled with water prepared in a way that 

allows gas exchange between the perforated pipes embedded in the tanks and the surrounding atmosphere, 

taking into account the maintenance of a constant water level inside the tank throughout the fermentation period. 

3- The compost method is summarized in preparing the ground by digging a hole with dimensions (length * width 

1 * 1 m, depth 1.5 m), included three layers The first layer was placed 8-10 cm of fronds and placed on top of it 

a layer of soft poultry waste and a thickness of 2 cm and covered with a layer of soil to a depth of 3 cm and with 

the succession of the mentioned layers with mixing for the purpose of homogeneity, then add a certain amount 

of urea fertilizer. Moistened with R.O water by 60%. The pile was covered with plastic wrap, taking into 

account the need to stir every three days for the purpose of ventilation during the fermentation process, which 

took 3 months. 

Table (2) some 

Characteristics of fermented poultry waste for 90 days in different ways 

properties unite compost Immersion in water 

pH  (1:5)  - 7.02 7.20 

Ec  (1:5)  dS m-1 19.86 24.10 

organic matter 

g kg-1 

445.9 567.9 

organic carbon 
259.24 330.17 

total –N 
25.90 29.57 

total-P 
14.89 16.07 

total-K 
18.90 19.37 

C/N - 10.09 11.16 

C/P - 17.41 20.54 
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Table (3)some  Characteristics of separated fermented organic fertilizer (liquid - solid) by anaerobic 

digester for 90 days 

properties liquid solid 

pH 6.03 6.92 

EC 20.63 10.97 

organic matter 

g l-1 

2.29 

g kg-1 

557.3 

organic carbon 
1.33 324.01 

total –N 
11.3 32.53 

total-P 
7.30 16.72 

total-K 
10.8 20.86 

C/N 0.12 9.96 



University of Thi-Qar Journal of agricultural research 

ISSN Onlin:2708-9347, ISSN Print: 2708-9339  Volume 12, Issue 1 (2023) PP 68-83 

https://jam.utq.edu.iq/index.php/main            https://doi.org/10.54174/utjagr.v12i1.239 

 

Page 73 
  
  

UTJagr This is an open access article under the CC-BY-NC-SA license (https://creativecommons.org/licenses/by-nc-sa/4.0/ )  

 

To conduct the field experiment, a composite sample of field soil was collected at a depth of 0-30 cm and mixed 

well for the purpose of homogeneity and dried aerobically, sieved with a sieve with a diameter of 2 mm holes, 

and physical and chemical analyzes were conducted in the laboratories of the Department of Soil Science and 

Water Resources as shown in Table (4) 

Table (4): some properties of soil in the field experiment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C/P 0.18 
19.37 

unite value properties 

 pH(1:1) 7.9 ــــــــ

DSM 2.97 (ECe) 

 

gm kg 
1

 
2.17 (O.M) 

 

mg kg
- 1

 

 

548 Available N 

23.80 Available P 

241.25 Available K 

mmol L
-1

 

 

51.1 Ca
++

 

7.5 Mg
++

 

7.41 Na
+

 

12.9 SO4
-2

 

Clد  13.2
-

 

CO3ا  0.0
-2

 

6.1 HCO3
-1

 

 

gmkg
-1

 

 

Clay Lom Soil texture 

277.7 sand 

324.6 Silt 

391.7 Clay 
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Design and statistical analysis: 

A factor experiment was designed according to the design of the complete random sectors RCBD with two 

factors and three repeaters applied for each of the anaerobic fermented organic fertilizer with its solid and liquid 

parts separately supported by mineral fertilizer and for levels (0-50-75-100) % of the fertilizer recommendation 

for the Helianthus annuuss L.) )  . 

It included the following: The first factor: the type of organic fertilizer prepared in different ways, 

including: Organic fertilizer Fermented liquid anaerobic bioreactor device (BL) Solid organic fertilizer 

fermented anaerobically with bioreactor device (BS) Fermented organic fertilizer by immersion method 

of water (F) Fermented organic fertilizer by compost method (C) without adding organic fertilizer (O0) 

The second factor: the level of mineral recommendation: Mineral fertilizer 0% of the fertilizer 

recommendation Mineral fertilizer 50% of the fertilizer recommendation Mineral fertilizer 75% of the 

fertilizer recommendation Mineral fertilizer 100%   From the fertilizer recommendation 

 

Analysis of soil samples after planting: 

 The degree of soil reaction (pH) was measured using a pH-meter device in a soil suspension: water in a ratio of 

(1:1) according to the method given in page et al. (1982). 

Measurement of electrical conductivity (EC) using conductivity meter in soil extract filtrate: water in a ratio of 

(1:1) according to the method given in page et al. (1982). 

Estimated bulk density   (ρb) By the method of Core Sample in the models taken with the drill and calculated 

from the following fair after drying the models at a temperature of 105 ° C 0 according to the  (5691) Black     .                                                                            

Total porosity (f) total porosity is calculated according to the method given in)Black (5691    .  

 

Weighted diameter rate 

The samples passed between two sieves with diameters of 4 and 8 mm and took 25 g of air-dried soil, the 

samples were moistened from the bottom with capillary property for 6 minutes, and placed over a set of sieves 

for the wet sieving device with diameters of openings from the top 4.00, 2.00, 1.0, 0.5 and 0.25 mm.  The sieves 

were placed with a wet sieving device for six minutes and at a speed of 60 min-1 cycles, the sieves were 

separated and the contents of each sieve were dried after transferring them to the moisture cans in the oven at a 

temperature of 105 m0 and the weight was recorded on each sieve and according to the weighted diameter rate 

(MWD) mean weight diameter according to the equation proposed byYouker and Mcguinness (1956)  





n

i

XiWiMWD
1

    

Ready nitrogen: Ready nitrogen was extracted from the soil with a solution of 2M KCl according to 

Bremner and Keeney (1966) and estimated by steam distillation according to the Bremner and Edwards 
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method (1965). Ready phosphorus: Potency of ready-made phosphorus in soil according to the method of 

Murphy and Riley (1962) after extraction by 0.5Μ NaHCO3 sodium bicarbonate and estimation by blue 

color method using a spectrophotometer at a wavelength of 700 nm as reported in Page et al. (1982) 

Ready potassium: Ready potassium was extracted from the soil with a solution of 1N NH4OAC 

ammonium acetate and estimated by a flame flam photometer according to the method given in page et 

al. (1982). 

 

III. RESULTS AND DISCUSSION 

pH 

The results of Table (1) showed that there is a significant effect (0.05 >P) to add mineral fertilizer at levels 50 - 

75 - 100% of the fertilizer recommendation in the pH values of the study soil, as it reached 7.77, 7.76 and 7.72 

for the levels mentioned sequentially compared to (7.80). The slight decrease in pH with increasing dose of 

mineral fertilizer may be due to the fact that short-term urea fertilizer in the growth zone may contribute to 

raising the vital activity of that area and the associated release of CO2 and organic acids such as scorbic acid, 

malic acid and others (Rasul et al., 2017) and Zubaidi (2019). The results of Table (1) also showed that the 

fermentation of poultry waste by different methods did not have a significant effect on pH, these results were 

consistent with Hupfauf et al. (2015), who indicated that the fermentation process and the separation between 

the solid and liquid part did not change the soil pH. The results showed that the interaction between the levels of 

mineral fertilizer with organic fertilizer prepared in different ways has a significant impact on the pH values of 

the soil, as the highest value in compost was only at 7.86, while the lowest value was at the treatments of 

Bs+75% and Bs+100%, as it was 7.71 and 7.70 respectively, that the low pH values at the two treatments 

mentioned (compost and submerged fertilizer) is due to the effectiveness of anaerobic microorganisms 

(especially acidic). During the anaerobic decomposition process of fermented manure by the bioreactor device, 

as they confirmed (Zhang et al,2022), the stability of the biological system of microsoil biology, which can 

secrete various organic acids according to a closed system, is reflected in some chemical properties of the soil 

after the agricultural process, including pH (Abu Al-Saud et al., 2013) (Al-Allaf, 2019), and due to the high 

quality characteristics of the fertilizer prepared in the bioreactor and its solid and liquid parts, such as the high 

nitrogen content and the C/N ratio.  And encourage vital activity and the release of CO2 gas and then dissolve it 

with water forming carbonic acid, which quickly disintegrates releasing hydrogen ions and low pH values in the 

soil Mohammed (2013). 
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Table 1: Effect of Mineral Fertilizer Levels and Fermentation Methods of Poultry Waste on pH at the 

End of Growing Season 

O  2Control C: Compost F : Soaking in water  BL: Liquid BS : Solid 

Electrical conductivity 

The results of Table (2) showed that there was no significant effect (0.05 >P) to treat the soil with mineral 

fertilizer levels 50 - 75 - 100% of the fertilizer recommendation in the electrical conductivity of the soil as it 

amounted to 4.94, 4.47 and 4.47 dB - 1 for the levels mentioned sequentially compared to 4.99 dB - 1 which 

indicates that the levels of mineral fertilization did not have a significant effect on soil salinity at the end of the 

agricultural season This result was consistent with Patil  

and Sheelavantar( 2000 )They attributed this to the fact that the plant's absorption of mineral fertilizer from the 

soil solution during the growth stages may mitigate the effect of mineral fertilization on soil salinity at the end 

of the agricultural season and that the lack of mineral fertilizer additives at this period mitigates this effect 

(Mustafa, 2019). As shown in the results of Table (2 The fermentation of organic residues by different methods 

(compost, immersion in water and bioreactor with liquid and solid molecules) has a significant impact on the 

electrical conductivity of the soil, as it amounted to 4.23 - 5.24 - 4.96 - 4.23 dCimans-1 for the methods 

mentioned sequentially compared to 4.94 decimens-1 The reason for this may be due to the products of the 

decomposition process of organic fertilizer prepared by different methods and organic acids, despite their 

significance, the differences between the coefficients did not change significantly and ranged between 4.23 - 

5.24 dB-1, as the effect of interference Between the prepared organic fertilizer and the mineral significantly in 

Method of 

fermentation 

poultry waste 

Mineral fertilizer level% 

Average 
0 50 75 100 

O 7.75 7.80 7.76 7.76 7.77 

C 7.86 7.70 7.79 7.68 7.76 

F 7.81 7.81 7.77 7.76 7.78 

BL 7.82 7.74 7.81 7.74 7.78 

BS 7.74 7.82 7.71 7.70 7.74 

Average 7.80 7.77 7.76 7.72  

RLSD 0.05 
Level 

0.0478 
genre 

n.s 

kinds * Levels 

0.1069 
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the values of the electrical conductivity of the soil, as the lowest value of the electrical conductivity was 3.28 

decimenzim - 1 at the treatment C + 100% compared to the Control (6.45 dCimanzm - 1) These results agreed 

with Lakhdar et al (2010) and Mahdy (2011); Delphi (2020) They pointed out that the treatment of soil with 

fermented animal waste plays a role in improving its physical characteristics such as bulk density, weighted 

diameter rate and porosity and may encourage the process of washing salts down the root zone at the end of the 

agricultural season. 

Table 2: Effect of Mineral Fertilizer Levels and Fermentation Methods of Poultry Waste on Soil 

Electrical Conductivity (Decimensium-1) at the End of Planting Season 

O  2Control C: Compost F : Soaking in water  BL: Liquid BS : Solid 

Bulk density 

The results of Table (3) showed that there is a significant effect (0.05 >P) for mineral fertilizer levels 50 - 75 - 

100% of the fertilizer recommendation in the bulk density as it reached 1.26, 1.22 and 1.20 mg m-3 for the 

levels sequentially compared to 1.29 mg m-3, the increasing additions in mineral fertilizer may contribute to 

encouraging the growth of roots in the rhisosphere and the accompanying secretions in that area and the 

proximity of the minutes with each other and then reducing the apparent soil density (Al-Moussawi, 2017). 

These results were consistent with Zubaidi (2019). The results of Table (3) also showed that the addition of 

organic fertilizer prepared by different methods has a significant impact on the apparent density of the soil, as it 

amounted to 1.23 - 1.23 - 1.24 - 1.19 mg m-3 for compost fermentation methods, immersion in water and 

bioreactor with its liquid and solid parts sequentially compared to 1.33 mg m-3, the property of the bulk density 

of the soil is an important criterion for the extent of the formation of soil clusters, as it gives an idea of the 

structural state of the soil and the movement of water and air in it as well as affect the spread of roots and on 

plant growth and productivity as a result of increasing its organic matter content regardless of its different 

sources (Aday et al., 2017) (Attab et al., 2021). It is worth mentioning that the process of separating fermented 

Method of 

fermentation 

poultry waste 

Mineral fertilizer level% 

Average 
0 50 75 100 

O 6.45 4.78 4.25 4.28 4.94 

C 4.63 5.33 3.68 3.28 4.23 

F 4.99 5.28 5.28 5.40 5.24 

BL 4.97 5.86 4.25 4.76 4.96 

BS 3.91 3.45 4.91 4.65 4.23 

Average 4.99 4.94 4.47 4.47  

RLSD 0.05 
Level 

n.s 

genre 

0.607 

kinds * Levels 

1.3019 
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organic fertilizer by bioreactor technique and the solid part in particular, the value of the bulk density of the soil 

decreased to 1.19 mg M-3 compared to the other additive technique, which enhances the role of the process of 

separating the components of fermented manure on the basis of the separated volume gives the soil a low mass 

compared to the volume mass of the same soil (Barakat et al., 2017) In addition, the separated solid part of the 

fermented organic fertilizer in the bioreactor has a high carbon content (Table 2) compared to the technique of 

other methods. Contribute to improved soil structure, porosity and low bulk density (2005, Bronick and 

Lal).Table (3) also shows that there is a significant effect of interference between fermentation methods for 

poultry waste and mineral fertilization levels. 

Method of 

fermentation 

poultry waste 

Mineral fertilizer level% 

Average 
0 50 75 100 

O 53.1 53.1 53.1 53.1 1.33 

C 53.6 53.1 53.1 53.1 1.23 

F 53.5 53.1 53.1 5356 1.23 

BL 53.. 53.. 53.. 53.1 1.24 

BS 5351 53.. 5351 5356 1.19 

Average 1.29 1.26 1.22 1.20  

RLSD 0.05 Level genre kinds * Levels 
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Table 3: Effect of Mineral Fertilizer Levels and Fermentation Methods of Poultry Waste on Bulk Density 

of Soil Μg M-3 at the End of Planting Season 

O  2Control C: Compost F : Soaking in water  BL: Liquid BS : Solid 

Weighted diameter rate 

 The results of Table (4) showed that there is a significant effect (0.05 >P) to treat the soil with mineral fertilizer 

levels 50 - 75 - 100% of the fertilizer recommendation in the weighted diameter rate as it reached 0.509, 0.694 

and 0.918 mm for the levels sequentially compared to 0.429 mm, and the results of Table (4) The significant 

effect of the method of fermentation of poultry fears with compost, immersion in water and bioreactor with 

liquid and solid parts in the weighted diameter rate was shown where it recorded a rate of 0.571, 0.549, 0.692 

and 1.013 mm for the methods mentioned sequentially compared to 0.363 mm and these results were consistent 

with Sadiq and Akoul (2013) They obtained an increase in the weighted diameter rate from 0.5 mm to 1.09 mm 

in clay soils when mixed with fermented poultry waste, and the high values of the weighted diameter indicate 

improved construction by increasing soil fines of large sizes and increasing the stability of assemblies. The 

reason may be due to the dense spread of the roots of the sunflower crop with the progress of the growing 

season, which works to increase the binding of particles, as well as the mechanical effects caused by the root 

hairs during their growth and penetration of small porous spaces in size, then the convergence and formation of 

soil particles and increase their association with each other in the form of fixed clusters and thus increase the 

activity of microorganisms in the soil, which may contribute to improving soil construction Al-Nassar (2015  .)

The results of the table showed the superiority of the Bs treatment by giving it the highest weighted diameter of 

the soil These results were consistent with Al-Jumaili and Al-Azzawi (2016) It must be noted that the solid part 

and its high quality specifications after fermentation with the bioreactor (organic C and C:N high) may be the 

reason for its superiority over the values of the weighted diameter rate of other methods, and the multiple sugars 

resulting from the decomposition of residues and microorganisms have a major role in supporting the stability of 

soil gatherings ( Aati and Al-Sahaf, 2007 ;  

Abdul Hamza, 2010 ; Sadiq and Akoul, 2013 (.The results of the table showed that the interference of the 

mineral fertilizer levels and the method of fermentation of organic residues in the weighted diameter rate are not 

significant. 

Table 4: Effect of Mineral Fertilizer Levels and Fermentation Methods of Poultry Waste on Weighted 

Diameter Rate in Soil (mm) at the End of Planting Season 

0.0193 0.0228 0.1951 

Method of 

fermentation 

poultry waste 

Mineral fertilizer level% Average 
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O  2Control C: Compost F : Soaking in water  BL: Liquid BS : Solid 

Total porosity 

 The results in Table (5) indicated a significant increase in the total porosity of the soil from 50.39% for Control 

to 51.54, 53.01 and 53.76% for the mentioned levels, these results agreed with Al-Zubaidi (2019). The results of 

Table (5) showed the significant effect of the Method of fermentation poultry waste in compost, soaking in 

water and bioreactor in both liquid and solid parts in the total porosity of the soil after planting, as it amounted 

to 53.26, 51.67, 53.11 and 52.60% for the methods mentioned sequentially compared to 50.25% ), that the soil 

content of organic matter is one of the most prominent factors affecting the change of physical soil properties 

such as porosity, bulk density and soil ability to retain moisture (Blanco-Canqui, 2017 ) Therefore, the treatment 

of soil with poultry waste prepared in different ways reflected positively on the porosity of the soil, which was 

confirmed by Mahdi (2010) and Al-Fares (2017), who obtained an increase in the total porosity of the soil 

treated with animal waste at the end of the agricultural season for the sunflower crop, attributing the reason to 

the decomposition of organic fertilizer in the soil and the materials produced by microorganisms that improved 

soil construction, as well as the spread of roots to provide the appropriate environment for their spread and 

growth. Despite the significant effect, the difference was not clear between the different fermentation methods 

and the values ranged between 51.67% and 53.26%. The overlap between mineral fertilization levels and 

methods of fermentation of poultry waste has a significant impact, as the highest values reached 74.40% for the 

treatment of Bs + 100% compared to the rest of the transactions and the Control treatment (without any 

addition).  

 
Table 5: Effect of mineral fertilizer levels and methods of fermentation of poultry waste on the total 

porosity of soil (%) at the end of the planting season 

0 50 75 100 

O 0.262 0.337 0.387 0.464 0.363 

C 0.377 0.439 0.701 0.766 0.571 

F 0.467 0.398 0.477 0.852 0.549 

BL 0.364 0.518 0.730 1.157 0.692 

BS 0.674 0.854 1.174 1.351 1.013 

Average 0.429 0.509 0.694 0.918  

RLSD 0.05 
Level 

0.1417 

genre 

0.1584 

kinds * Levels 

n.s 
Method of 

fermentation 

poultry waste 

Mineral fertilizer level% Average 
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O  2Control C: Compost F : Soaking in water  BL: Liquid BS : Solid 

 

IV. CONCLUSIONS 

1- The fermentation process of organic fertilizer (animal waste) anaerobic bioreactor device results in two 

liquid separators that can be used with irrigation water and a solid separation of high quality containing 

the majority of organic matter and with a high content of essential nutrients and ready for absorption by 

the plant and with a low salt level. 

2- The separation process by the locally generated centrifuge has achieved a positive role in the 

fermentation process as a complementary unit to the process of producing anaerobic fermented organic 

fertilizer in the bioreactor device. 

3- The treatment of soil with solid organic fertilizer separated from the bioreactor device contributed to 

improving most of the physical and chemical properties of the soil with the superiority of all qualities 

for this treatment compared to the Control treatment and the treatment of organic fertilizer prepared by 

traditional methods, which reflected on agricultural production and improving its qualities and quality, 

free from pollution and pathogens, and its contribution to raising the environmental, social and health 

level. 

4- Reduce mineral fertilizers by up to 25-50% 

 
Recommendations 

1- Exploiting animal waste, especially abandoned poultry waste, by converting it into high-quality organic 

fertilizer free of pathogens, reducing the percentage of unpleasant odors, and working to clean the 

environment to contribute to sustainable agriculture and achieve a return for agricultural crop 

0 50 75 100 

O 48.62 49.37 51.12 51.88 50.25 

C 51.96 52.47 54.24 54.37 53.26 

F 48.63 50.85 52.81 54.38 51.67 

BL 50.06 53.83 53.96 54.59 53.11 

BS 52.67 51.20 52.93 53.60 52.60 

Average 50.39 51.54 53.01 53.76  

RLSD 0.05 
Level 

0.7799 

genre 

0.8719 

kinds * Levels 

2.1788 
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2- The use of anaerobic fermented organic fertilizer as an alternative to mineral fertilizers or supported by 

the text of the recommendation for each crop  

3- Continuity of research in this field and the work of a developed study to maintain all conditions of the 

device  

4- The need to provide a bioreactor device for each farm supported by a separation device to establish an 

integrated unit and project with an economic return for the agricultural crop 
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