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ABSTRACT: The evaluation of the most suitable aeration technology for cattle and 

poultry manures composting was carried out using two identical two piles prepared of 

both manures. Forced ventilation was employed in one of the piles of each manure, 

whereas mechanical turning was used in the other two piles. The temperature, pH, EC, 

bulk density, organic carbon, organic matter total nitrogen and C/N ratio were 

investigated at 0, 1, 7, 20, 35, 50, 65 and 80 days of composting of cattle (CM) and poultry 

(PM) manures piles under FVS and MTS techniques.  

In the FVS piles, temperatures degree were 70 and 65 °C at seven days of composting 

and remained stable up to 40 days. Whereas, the temperatures of MTS piles, peaked 

51.0℃ and 58.1 at 7 days of composting period for the CM and PM, respectively, it 

approximately remained stable up to 50 day. The FVS had a significant impact on the 

content of organic carbon and OM, of both poultry and cattle manures, in compared to 

the MTS. During the composting periods of all piles showed that, the increase in 

percentage of total nitrogen was mostly observed in 35 day for forced aeration System 

"FVS" piles with poultry and/or cattle manure. The C/N ratio of poultry and cattle manure 

piles significantly affected with the forced aeration system (Forced Ventilation System 

"FVS") than with the Mechanically Turned System "MTS". 

Key wards: Composting, forced ventilation system, mechanically turned system, Cattle 

and poultry manures. 

 

INTRODUCTION 

Management of organic wastes has 

become a global environmental 

challenge, especially in developing 

countries (Guo et al., 2016; Onwosi et al., 

2017). With the rapid development of 

intensive agriculture and animal 

husbandry, the global annual production 

of livestock manure is expected to reach 

0.23 billion tons of nitrogen equivalents 

by 2030 (Wu et al., 2016). However, if 

manure is not treated properly it can 

release pathogenic bacteria, heavy 

metals, and eutrophic elements such as 

N and P into the soil, air, and 

groundwater, thereby threatening human 

health and wider environment (Chen et 

al., 2017 and Zhang et al., 2018).  

Composting systems can be classified 

as static piles, aerated static piles, turned 

windrows and aerated turned windrows. 

Turning the pile can incorporate oxygen, 

but if the pile lacks porosity, the center of 

the windrows becomes anaerobic in a 

matter of minutes. Turned windrow can 

suffer from lack of moisture in dry 

climates. Many turners designed today 

introduce water back into the windrow to 

maintain conditions favorable for high 

rate composting (Keener et al., 2001). 

The forced air method provides for 

more flexible operation and more precise 

control of oxygen and temperature 

conditions in the pile than would be 

obtained with a windrow system (Solano 

et al., 2001). Because composting times 
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tend to be slightly shorter and anaerobic 

conditions can be more readily 

prevented, the risk of odor is reduced. 

The applicability of this system (Forced 

Aerated Piles) for the treatment of 

organic residue provides it with a 

significant advantage over the windrow 

method. Other advantages are superior 

odor control, more inactivation of 

pathogenic organisms, and use of less 

site area. The aerated pile technique 

exposes all composting materials to 

more uniform temperature. Capital costs 

are also lower for the aerated pile system 

(Nickolas and Young, 2002). 

The principal aeration methods 

providing oxygen during the composting 

process are: physical mixing of the mass, 

natural convection and finally forced 

aeration method. The major concern in 

the last method is the aeration rate. If the 

aeration rate is insufficient, oxygen will 

decrease and the lack of oxygen during 

composting will result in anaerobic 

conditions. On the other hand, if the 

aeration rate is too high, the compost pile 

will be cooled. Different aeration rates 

have been used previously for agriculture 

wastes, e.g., 0.34–1.16 L min
-1

 kg
-1

 

(Nickolas and Young, 2002). Sylla et al. 

(2003) studied the effect of the number of 

the vertical pipes for the passive aeration 

on the composting rate found that the 

composting rate was increased when 

increasing in number of perforated pipes 

placed vertically in the composting bed. 

Active aeration or forced aeration is 

another way to reduce labor cost. 

However, there are many inputs such as 

blower, electricity and perforate pipe. 

Forced aeration made the compost pile 

reached the ambient temperature sooner 

than passive and natural aeration.  

Several parameters have been 

proposed for evaluating compost 

maturity and stability (Bernal et al., 2009 

and Antil et al., 2012). The maturity of the 

compost refers to the degree of 

humification reached while its stability is 

indicated by the level of remaining 

microbial activity. It is the maturity of the 

compost that is the determining factor in 

its commercialization: one of the 

problems associated with non-mature 

compost is that decomposition of the 

non-stabilized organic matter continues 

even when the compost has been 

incorporated into the soil. Main factors 

affecting the length of the composting 

process are as follows: C/N ratio, 

moisture, nature of feedstocks, oxygen 

availability, and composting technology 

Working under non-optimal C/N ratios 

leads to an extension of the process time 

If the moisture is very high, the passage 

of air through the pile may be interrupted 

as the water can fill the necessary air 

spaces favoring the anaerobic 

fermentation (Sharma et al., 1997). If the 

air supply is not appropriate, the process 

becomes slower since the growth of 

microorganisms not suitable for 

composting can be favored or even the 

piles can undergo anaerobic 

fermentation Certain lignocellulosic 

materials can also slow down the 

composting process like the woody 

residues or sawdust due to their 

recalcitrance to the enzymatic attack of 

the microorganisms (Zayed and Abdel-

Motaal, 2005).  

The C/N ratio has a great influence on 

the decomposition rate of organic 

materials in soil A material with narrow 

C/N ratio e.g., fresh manure compared to 

material with a wider C/N e.g., olive 

pruning, would be much easier for 

microorganisms to decompose given that 

it sustain proper supply of C and N. 

During the turning process a 

tyndallization-like process (Gould, 2006) 

may occur, which can destroy 

pathogens, spores, and weeds’ seeds 

without affecting composting microbial 

communities.  
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The aims of this study are to 

investigate the effect of two aeration 

techniques i.e. Forced Ventilation System 

(FVS) and Turning Windrow System 

(TWS) on physical and chemical 

parameters during the composting of 

cattle and poultry manure. For this 

proposes, we designed system for 

Forced Ventilation System (FVS) to get a 

good air (oxygen) distribution into the 

piles.   

 
MATERIALS AND METHODS 

Composting performance 

 An experiment was conducted to 

study the changes in the physiochemical 

properties of compost produced from 

cattle and poultry manures i.e. 

temperature, pH, EC, bulk density and the 

content of total carbon, organic matter 

and total nitrogen as well as C/N ratio 

during composting processes, under two 

aeration techniques i.e. Forced 

Ventilation System (FVS) by means of air 

compressor pump and Mechanically 

Turned System (MTS) by turning the pile 

upside down using a loader. A design of 

a composting FVS is a 2 polyethylene 

plastic cages (1m length x 0.45 width x 

0.6 m height), with 4 inches (10 cm) pipe 

diameter. Each 4 plastic polyvinyl 

chloride (PVC) perforated pipes were laid 

horizontally and vertically in a cage 

shape, an about 600 holes/cage) (Fig. 1).  
 

Organic materials 

Cattle and poultry manure gathered 

from the animal & poultry farms of 

Faculty of Agriculture Menoufia 

University, Shibin Elkom City, Egypt, 

were used in this experiment. The 

organic materials were transported to the 

Department of Soil Science greenhouse, 

Faculty of Agriculture Menoufia 

University, Shibin Elkom City, where the 

composting operation took place. The 

large size gravels fractions were 

separated from the material which was 

used for composting. Initially, the 

moisture content in cattle and poultry 

manure was 80 and 65%, respectively. 

These organic materials were maintained 

at ambient temperature of 22℃ for 10 

days. The characteristics of cattle and 

poultry manure were determined 

according to the methods described by 

Page et al. (1982) and the obtained data 

were shown in Table (1).  
 

Construction and Composting 
Preparation  

For the 2 piles of cattle manures, one 

polyethylene plastic cage (FVS) has been 

incorporated into a pile and the second 

pile was left without (MTS). At the same 

time, other piles were prepared for 

poultry manure as the aforementioned 

one, where, one polyethylene plastic 

cage has been incorporated into a pile 

(FVS) and the second pile was left 

without (MTS).   

Each pile was pyramidal shape, about 

1.2m in width at the base and 1.2 m in 

height. A compressor air pump 

(Electromagnetic air Composer, model: 

ACQ-007, output: 100 l/min) is connected 

to each polyethylene plastic cage (one 

pile of each organic manures) to improve 

oxygen supply along the pile (FVS) to the 

cooling phase and was switched 

continuously during the entire period of 

composting. Rubber pipes were also 

used to join the outlets of the 

compressor pump to the PVC pipes. One 

aeration rate, namely 8.6 m
3 

h
-1 

t
-1

 was 

used in these experiments. Then, another 

two piles (one pile for each organic 

manures) which has been made without 

the polyethylene plastic cage (MTS). To 

improve oxygen supply and porosity 

along these piles, they have been 

manually turning up every two week to 

the cooling phase (turned 8 times in 80 

days). 
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Fig (1): Polyvinyl chloride (PVC) plastic cage: A design of a composting forced 

ventilation system (FVS). 
 
Table (1): Some chemical properties of cattle and poultry manure used in this study. 

Parameters Cattle manure Poultry manure 

pH (1 : 10) manure : water susp. 7.56 7.52 

EC (1:10) manure : water extract. (dSm
-1

) 1.24 3.75 

TOC        (%) 50.12 54.00 

TOM       (%) 80.00 86.40 

Total N    (%) 1.33 1.80 

C/N ratio 37.69 30.00 

Total P    (%) 0.62 1.86 

Total K   (%) 1.41 1.80 

Available nutrients mg/Kg 

N 365 780 

P 47 54 

K 684 713 
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Each pile of cattle and poultry 

manures supplemented with 2 Kg of 

mixed mineral fertilizers/ton of 

composted materials (1000g of NH4NO3+ 

500 cm
3
 of phosphoric acid +500 g 

K2SO4) and 5L of biofertilizer EM1/ton of 

composted materials (EM1®: Microbial 

Inoculant for garden and compost needs, 

is made by the Inst. of Soils, Water & 

Environ., ARC", Giza.), as in the 

following: 1- Pile (1): 750 Kg of cattle 

manure with incorporated polyethylene 

plastic cage (Forced Ventilation System). 

2- Pile (2): 750 Kg of cattle manure 

without incorporated polyethylene plastic 

cage (Mechanically Turned System). 3- 

Pile (3): 750 Kg of poultry manure with 

incorporated polyethylene plastic cage 

(Forced Ventilation System). 4- Pile (4): 

750 Kg of poultry manure without 

incorporated polyethylene plastic cage 

(Mechanically Turned System). Moisture 

content of each composting pile was 

monitored and adjusted at maintain 60–

65% during the composting periods. 

During the composting processes, 

temperature was measured by long-stem 

thermometer according to Vomocil 

(1965), every 7 days.   
 

Sampling 

About 4 kg sample was collected 

separately from each pile at 0, 1, 7, 20, 35, 

50, 65 and 80 days of composting, where 

each compost sample was gathered from 

the four different locations from each 

pile: top and bottom (50 cm from the 

base (down side) and from the surface 

(upside) of each pile), The samples were 

divided into two equal parts. The first 

part was stored at 4 ℃ to the biological 

analysis, where the other was air-dried, 

ground, passed through a 1 mm sieve 

and analyzed for some chemical and 

physical properties. Composts pH, 

electrical conductivity (EC), bulk density, 

total organic carbon (TOC), organic 

matter content (OM) and total nitrogen 

(TN) were determined according to Page 

et. al. (1982) and Klute (1986). 

Analysis of variance (ANOVA) and 

L.S.D test were applied to analyze the 

obtained results statistically, according 

to Steel and Torrie (1980). 

 

RESULTS AND DISCUSSION 

Temperature  

During the composting process an 

elevated temperature can be created by 

microorganisms. Therefore, temperature 

changes during the composting period 

could be used as a good indication for 

composing operation. The changes in the 

temperature of piles under two aeration 

techniques "FVS" and "MTS" of cattle 

and poultry manures from the first day 

(initial time) up to 80 days are shown in 

Fig (2). The data of temperature was 

monitored by long-stem thermometer and 

recorded as the average for different four 

locations of each pile (top and bottom, 50 

cm from the base and from the surface of 

each pile). At the beginning of the 

composting process (zero time), the 

temperature degree was 22 ° C for all 

piles.  

At the seventh day of the composting 

process, the temperature was 

considerably increased up to 51 and 

65.1℃ of cattle manure composting (CM) 

for the two aeration system i.e. MTS and 

FVS, respectively. While, the two piles of 

poultry manure (PM) reached up to 58.2 

and 70 ℃ for MTS and FVS techniques, 

respectively. From this moment of 

composting period all thermophilic 

microorganisms were enhanced and 

became more active, meanwhile all the 

pathogens could be completely inhibited 

and the composing process occurred in 

an ideal way and directed to maturation 

(Putranto and Chen, 2017). 
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Fig (2): Effect of two aeration systems (Forced Ventilation System "FVS" and 

Mechanically Turned System "MTS") on the changes in composts temperature 

(℃) at different time intervals during composting of cattle (CM) and poultry 

(PM) manures. 

 

At 45 days, of composting period the 

temperature with aeration technique of 

the piles of FVS, was decreased, where 

its was 56.3 and 52.5 °C for cattle "CM" 

and poultry manure "PM", respectively. 

Whereas, the temperature with the MTS 

technique piles, temperature were 

slightly decreased, where its were 54.7 

and 48.1 °C for the piles of "PM" and 

"CM", respectively. In addition, more 

decrease in temperature degrees of 

composts was found at 80 days of 

composting, where the degree of 

temperature ranged from 30.4 to 30.7 and 

from 32 to 32℃ in the piles aerated by 

FVS and MTS", respectively. 

Also, may be observed that the 

temperature of the poultry manure piles 

were significant higher increases (L.S.D 

at 0.05= 2.46) than that for the cattle 

manure piles up at 45 day of composting 

periods, under the two aeration systems. 

In the FVS piles, temperatures degree 

were 70 and 65 °C at seven days of 

composting (Fig. 2) and remained stable 

up to 40 days. Thereafter, temperatures 

were drop and then within a narrow range 

(56.3 and 52.5°C) from period of the 45 

days to the end of composting processes 

up to 80 days.  

According to the composting process 

can be divided into three phases, namely 

initial activation, thermophilic and 

mesophilic or maturation phase 

(Chowdhury et al., 2013). The majority of 

the organic materials degradation 

happens during the thermophilic phase. 

In this phase, microorganisms degrade 

the readily available compounds in the 

organic waste. Generally, high microbial 

activity translates to high degradation of 

organic waste (Onwosi et al., 2017). This 

phase is characterized by high 

temperature in the composting pile due 

to the heat released from the microbial 

catabolism of organic waste (Singh and 

Kalamdhad, 2015). The high temperature 

achieved in this phase is also crucial for 

pathogen reduction and sanitization of 

organic waste. Temperatures above 55 ℃ 

are required to kill the pathogens in the 

organic waste (Tian et al., 2014 and 

Putranto and Chen, 2017). Some 

composting piles are known to reach 

temperatures as high as 70 ℃ during the 

degradation of animal manure and green 

waste (Caceres et al., 2016). The end of 
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the thermophilic phase and beginning of 

the maturation phase is indicated by the 

temperature decrease in the composting 

pile. As the organic waste stabilizes, the 

temperature will continue to decrease to 

ambient air temperature (Sanchez-

Monedero et al., 2018). The temperature 

decrease also marks the exhaustion of 

decomposable organic fraction in the 

waste (Ravindran and Sekaran, 2010). 

It was also observed from Fig (2) that 

different aeriation systems and different 

in the sources of the used organic 

manures have a achieved differences 

temperature peak during the thermophilic 

phase, which can be attributed to the 

different O2 levels and different initial C/N 

ratio of the organic waste. Higher 

temperature in composting pile is an 

indication of higher microbial activities, 

which in turn is enhanced by the 

available carbon sources in the organic 

manures (Raj and Antil, 2011). However, 

the efficiency of the forced aeration using 

the horizontal pipes for aeration is limited 

by air feeding as it is difficult to ventilate 

the pipes by the natural convection. Sylla 

et al. (2003) studied the effect of the 

number of the vertical pipes for the 

forced aeration on the composting rate 

found that the composting rate was 

increased when increasing in number of 

perforated pipes placed vertically in the 

composting bed, therefore, in these 

study, the Forced Ventilation System 

"FVS" were designed as cage shape, i.e. 

the perforated pipes were laid 

horizontally and vertically.  

 

Compost pH  

Changes of pH of the four piles as 

affected by the two aeration systems 

(FVS and MTS) during composting of 

cattle (CM) and poultry manures (PM) are 

illustrated in Fig (3). These data indicate 

that, pH values were changed towards 

acidity over the first week. The average 

pH of all piles during this period ranged 

from 6.28 to 6.60 and from 5.78 to 6.02 for 

FVS and MTS of poultry and cattle 

manure, respectively. This was due to the 

decomposition of organic matter and 

production of organic and inorganic 

acids by the activities of microorganisms 

in the piles. However, the acids 

themselves are soon utilized by the 

microbial community, and the pH rises. 

The generation of ammonia becomes 

significant during the rest of the active 

phase of composting, causing the pH to 

remain generally in the weakly alkaline 

range (Hultman, 2009). Thereafter, at 20 

days of composting, compost pH was 

increased to 8.80 and 8.58 for FVS piles 

and to 8.39 7.95 for MTS piles, of poultry 

and cattle manure, respectively.  

This higher pH value may explained 

by ammonification and mineralization of 

organic matter through microbial 

activities (Rasapoor et al., 2009). While 

the decrease again in pH values after 35 

days of incubation due to the production 

of CO2 and organic acids resulting from 

microbial activity (Varma et al., 2017). 

Then the pH values achieved a gradual 

decrease. The final pH of the compost 

piles was found to be 8.05, 7.52, 7.78 and 

7.28 for Forced Ventilation System "FVS" 

and Mechanically Turned System "MTS" 

of poultry and cattle manure, 

respectively. The slowing of the rapid 

rate of pH increase at the latter stage of 

composting could be attributed to the 

volatilization of ammonical nitrogen and 

the H+ release as a result of microbial 

nitrification process by nitrifying bacteria 

(Rasapoor et al., 2009). During the initial 

phase of composting, reduced pH and 

high concentrations of organic acids can 

occur. During successful composting, 

the acids are decomposed and the pH 

increases. Compared to well-aerated 

composting, composting at low oxygen 

levels results in a larger acid production 

and a slower break-down of acids (Beck-

Friis et al., 2003). The initial period of low 

pH can be significantly reduced if the 

temperature in the compost stays below 

40 °C until the pH rises (Smars et al., 

2002). 
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Fig (3): Effect of two aeration systems (Forced Ventilation System "FVS" and 

Mechanically Turned System "MTS") on composts pH at different time 

intervals during composting of cattle (CM) and poultry (PM) manures. 

 

Compost electrical conductivity 
"EC" (dS/m) 

Regarding electrical conductivity (EC) 

changes in compost piles aerated by FVS 

and MTS of poultry and cattle manure as 

recorded in Table, 2 and illustrated by 

Fig. (4a) showed that EC values were 

increased gradually until the end of the 

composting process where the average 

EC values at the zero time of the 

composting process were 3.75 and 1.24 

dS/m and reached to 7.34, 6.58, 4.20 dS/m 

and 3.50 at the end of composting 

process of FVS and MTS aeriation 

systems for poultry and cattle manure 

piles, respectively. The found increases 

of "EC" in the composts of poultry 

manure were higher than those found in 

cattle manure composts, under the two 

aeration systems. This result could be 

attributed to differences in chemical 

composition and decomposition rate and 

products of the two manures, especially 

during the later stage of composting. On 

the other hand, poultry manure had 

relatively higher soluble chemical 

components compared with cattle 

manure (Table 2). 

The increase in EC during the process 

can be considered due to the release of 

mineral ions such as phosphate, 

ammonium, potassium and other cations 

during the degradation of organic matter. 

The increase in EC towards the end of 

composting period was supported by 

Wong and Fang (2000).  

However, it should be noted that, in all 

composting piles under this study, 

electrical conductivity values increased 

during composting. These high values 

could be due to the effect of the 

concentration of salts as a result of the 

degradation of organic matter (Campbell 

et al., 1997). Table (2) and Figs (3) and (4) 

showed that, aeration system of FVS 

significantly (L.S.D at 0.05= 0.72) 

increased EC values of compost 

compared with these associated. 

Furthermore, a greater increase in EC 

values were found at the first stage, but 

this rate was decreased in later stages, 

which due to volatilization of ammonia 

and the precipitation of mineral salts 
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(Rasapoor et al., 2009). The increase in 

EC during the composting process can 

be considered due to the release of 

mineral ions such as phosphate, 

ammonium, potassium and other cations 

during the degradation of organic matter. 

The increase in EC towards the end of 

composting period was supported by 

Wang et al. (2013). 
 

Compost bulk density (g/cm3) 

In respect to bulk density, data in 

Table (3) and Fig. (4b) indicated that, 

there was significantly (L.S.D at 0.05= 

0.058) increase in bulk density of 

composts under FVS and MT aeration 

techniques of poultry and cattle manure 

piles. It increased when the 

decomposition was progressed by time 

from zero time of composting process up 

to 80
th

 day. The average values of 

composts bulk density was increase from 

0.26 and 0.41 g/cm
3
 to 0. 51 and 0.66 

g/cm
3 

of poultry and cattle manure with 

the two aeration systems, i.e. "FVS" and 

"MTS", respectively. The evaluation of 

compost quality is based on 

physicochemical properties such as bulk 

density, temperature, pH, organic carbon, 

total nitrogen, ammonium and nitrate 

ratio, humic substances, and dissolved 

organic carbon, according to, Mondini et 

al.  (2003 a and b).  

 

Table (2): Effect of two aeration systems (Forced Ventilation System "FVS" and 

Mechanically Turned System "MTS") on composts electrical conductivity  

(EC, dS/m)  and Bulk density "BD" (g/cm
3
) at different time intervals during 

composting of cattle (CM) and poultry (PM) manures.  

Composting 
period (days) 

Aeration systems 

FVS MTS FVS MTS 

Poultry manure "PM" Cattle manure "CM" 

EC 
dS/m 

BD 
(g/cm

3
) 

EC 
dS/m 

BD 
(g/cm

3
) 

EC 
dS/m 

BD 
(g/cm

3
) 

EC 
dS/m 

BD 
(g/cm

3
) 

0 3.75 0.26 3.75 0.26 1.24 0.41 1.24 0.41 

7 4.46 0.25 3.79 0.29 1.94 0.35 1.54 0.44 

20 5.23 0.25 4.46 0.30 2.71 0.38 1.76 0.47 

35 5.66 0.3 4.73 0.37 3.28 0.43 2.57 0.49 

50 6.79 0.35 5.67 0.44 4.14 0.48 3.1 0.54 

65 7.23 0.42 6.88 0.47 4.16 0.56 3.66 0.61 

80 7.15 0.52 6.88 0.51 4.16 0.65 3.65 0.66 

L.S.D. at 0.05 0.007 0.00001 0.007 0.00001 0.007 0.00001 0.007 0.00001 
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Fig (4a and b): Effect of two aeration systems (Forced Ventilation System "FVS" and 

Mechanically Turned System "MTS") on compost EC (dS/m) (a) and bulk 

density (g/cm
3
) (b) at different time intervals during composting of cattle 

(CM) and poultry (PM) manures.  

 

Compost organic carbon (OC) and 
organic matter (OM) content  

Data in Table (3) showed that organic 

carbon and organic matter content of raw 

material at zero time of the composting 

process the cattle and poultry manure 

were 50.00, 86.00% and 54.00, 92.88%, 

respectively. Then, the content of organic 

carbon and organic matter appeared a 

gradual decrease in all types of 

compounds materials during all 

composting intervals. In regard to, for the 

FVS piles, the content of organic – C and 

organic matter during the composting 

intervals from the first day to the 80 day 

of the composting process increased 

from 54.00, 92.88% to 28.86 and 49.64% in 

the piles of poultry manure and 50.00, 

86.00% to 28.98 and 51.57% in the piles of 

cattle manure piles. Whereas, for the MTS 

piles, the contents of organic – C and 

organic matter during the composting 

were: 54.00, 92.88% to 32.34 and 55.62 % 

of poultry manure piles and were 50.00, 

86.00 % to 32.91 and 56.61% of cattle 

manure piles. In general, FVS had high 

and significant impact on the content of 

organic carbon and OM, of both poultry 

and cattle manures, in compared to the in 

MTS. The loss of organic carbon content 

varied according to the sort and ratio of 

substrates which formed each pile. The 

decrease in organic carbon and organic 

matter may be due to loss of carbon as 

CO2 via microbial oxidation during the 

composting process. Carbon (C) and 

nitrogen (N) are two fundamental 

nutrients for microbial growth: carbon is 

used as the energy source and nitrogen 

is used for protein and nucleic acids 

synthesis (Li et al., 2011   and Kumar, 

2011). A high C/N ratio will reduce the 

biodegradation rate, whereas a low C/N 

ratio will tend to produce excessive 

ammonia and volatile fatty acids (VFAs), 

which may cause inhibition in offensive 

odors in composting. The initial OC and 

OM concentration of poultry manure piles 

was higher than that of cattle manure pile 

(Table 3), due to the greater OM content 

of the PM in comparison with the CM. The 

values of this parameter decreased 

during the composting process, 

manifesting the OM degradation process. 
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So, OC and OM losses were substantial 

during the thermophilic phase in both the 

aeration systems piles, corresponding to 

the highest temperature values and the 

maximum microbial activity. The lowest 

OM mineralization was observed during 

the maturation phase, indicating the 

product stability after the thermophilic 

phase. The obtained results are in 

agreement with those reported by Ali 

(2001). Paredes et al. (2001 and 2002) 

observed a lower OM degradation during 

the maturation period of olive mill 

wastewater composting.  Organic carbon 

and OM degradation produced an 

increase in EC in both piles (Table 2 and 

Fig, 4a), due to the production of 

inorganic compounds and the increasing 

relative concentration of ions due to the 

mass loss of the pile (Bustamante et al. 

(2008). In the later phase of composting, 

both aeriation system piles of poultry and 

cattle manures showed a decrease in EC, 

which could be explained by the 

volatilisation of ammonia and the 

precipitation of mineral salts, as Huang et 

al. (2004) observed when they composted 

pig manure with sawdust. 

 
Compost content of total nitrogen 
(TN)  

Table (3), revealed that, the used 

aeration system FVS had a high 

significant increase effect on total 

nitrogen compared that found with MTS 

with both poultry and cattle manure piles, 

this was due to the dominance of the 

optimum temperature range during the 

process and higher decrease in total 

organic carbon and organic matter. A 

long of the composting periods of the 

poultry and cattle manure with the two 

aeration systems piles showed that, the 

increase in percentage of total nitrogen 

was mostly observed in 35 day for forced 

aeration (Forced Ventilation System 

"FVS") piles with poultry and/or cattle 

manure, due to higher temperatures 

during that period. On the contrary, 

higher decreases in organic carbon 

contents were monitored during the 

same period. The nitrogen percentage as 

a result of composting time is shown in 

Table 3. This finding was in agreement 

with the results reported by Pietro and 

Paola (2004). This increase could be due 

to either to mineralisation the organic 

materials consequently enhancing the 

nitrogen release from decomposed 

materials or to biological nitrogen 

fixation by some non-symbiotic microbs 

in compost. Similar findings were 

reported by Nasser (2007). Compared 

with its initial concentration, total 

nitrogen content increased during 

composting of the cattle and poultry 

manures. The increase was probably due 

to concentration caused by decrease of 

the carbon substrate resulting from CO2 

loss (Bustamante et al., 200)) as a 

consequence of degradation of non-

nitrogenous organic matter 

(carbohydrates, etc.). 

 
Compost C/N ratio 

Data presented in Table (3) showed 

that, the C/N ratio markedly decreased 

with the progress in the composting 

process. The C/N ratio sharply decreased 

from the period of 7 to 35 days where its 

average ranged from 19.79 and 24.15  to 

13.92 and 19.88 of Forced Ventilation 

System "FVS" piles with poultry and 

cattle manure, respectively, whereas, it 

were decreased from 21.10 and 29.68 to 

16.97 and 22.82 of MTS piles with the 

same composting manures. From the 

period of 35 days to the period of 80 days 

the found C/N ratio was markedly narrow 

and decreased nearly to 13.92 and 19.88 

to 9.46 and 14.28 of FVS piles with 

poultry and cattle manure, respectively. 

From the obtained results, it was 

concluded that, the C/N ratio of poultry 

and cattle manure piles significantly 

affected with the forced aeration system 

(FVS) than with the MTS. In all piles, the 

C/N ratio decreased due to mineralization 



 
 
 
 

 
Hanaa Abo Koura, et al., 

46 

of organic matter. Piles forced aerated 

demonstrated a sharp decrease in C/N 

ratio in comparison with those 

mechanically turned by Loader (turned 

weekly). This decrease has been 

observed also by Bustamante et al. 

(2008) in different experiments of 

composting using winery wastes. Finally, 

the final values of the C/N ratio 9.46 and 

14.28 in forced aerated piles of poultry 

and cattle manure, respectively, while it 

were, 11.19 and 16.96 of the same 

organic manures piles with mechanically 

turned by Loader. Suggest that both 

aerated systems end products composts 

had reached an acceptable degree of 

maturation, since they were <20, the 

value suggested by Bustamante et al. 

(2008).  
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إنتاج الكمبوست  أثناء الفيزيائية والكيميائية الخواصتأثير اثنين من أنظمة التهوية عمى 
  من مخمفات الماشية والدواجن

 

 (2)رعيبآلاء محمد ال ،(2)اني، حمدي محمد الزمر (1)ابوقورة  أحمد هناء
 ، القاهرةمعهد بحوث الأراضي والمياة والبيئة، مركز البحوث الزراعية بالدقي،  (1)
 مصر ،قسم عمـــوم الأراضــي ـ كمية الزراعة ـ جامعة المنوفية( 2)

 الممخص العربي
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، حيث تم ناجدو لا وسمادسماد الماشية من كمبوست  فعالية لعملالأكثر  نظامين لمتهوية البحث لتقييمهذا  تم إجراء
إدخال الهواء الي داخل المكمورات قسريا القسرية )التهوية  أدخل نظام ثممن كلا السماد.  تينمتطابقإعداد مكمورتين 

 ويةإدخال نظام التهكل سماد، في حين تم مكمورات في أحد بضاغط هواء كهربائي عمي مدار الأربع والعشرين ساعة( 
فيه  لأربع مكمورات والتي أدخلا الفيزيوكيمائية فيوتم رصد التغيرات . لكل سماد ثانيةرة الو بالمودر إلي المكم ميديةالتق

،  الكمي ، الكثافة الظاهرية ، الكربونECدرجة الحرارة، درجة الحموضة،  السمادين، حيث تم قياسنظامي التهوية لكلا 
 .عممية الكمر ةبداي يومًا من 80و  65و  50 و 35و  20و  7و  1و  0 عمي  C / Nنسبة النيتروجين الكمي ونسبة 

كمر، وستمرت عممية السبعة أيام من  بعد  ºم 65و  70 اليالحرارة  اتدرج إرتفعت نظام التهوية القسريةمكورات في 
 ميدية في كلا السمادين  مكمورات التهوية التقبينما بمغت درجات حرارة  ،من بداية الكمر يوم 40عمي إرتفاعها حتي 

 بقيتو عمى التوالي ، ، بداية عممية الكمرمن  نفس المدة مضي بعد في سماد الدواجن وسماد الماشية 58.1و  ºم 51.0
تأثير كبير عمى محتوى الكربون  لنظام التهوية القسرية. كان اليوم الخمسون حتىعمي إرتفاعها  درجات الحرارة ،تقريبًا

 ات الكمرخلال فتر  التهوية التقميدية نظامبالمقارنة مع  ماشيةد الوسما الدواجنسماد لكل من  لعضويةالمادة االعضوي و 
نظام  في مكمورات 35اليوم الـ  الزيادة في النسبة المئوية لمنيتروجين الكمي في  تم رصد ،تحت الدراسة مكموراتالأربع 

لدواجن بشكل كبير بنظام ا ادممكمورات سمن  C / Nنسبة  تر تاث سماد الماشية. و الدواجن سماد التهوية القسرية مع 
 نظام التهوية التقميدية.مقارنةً بوية القسرية الته
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