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ABSTRACT 
 

The composting process involves a succession of different communities of microorganisms that decompose 
the initial material, transforming it into a stable final product. In this work, data showed the total counts of 
pathogenic indicators and Salmonella & Shigella were sharply decreased from zero time to two weeks, the 
detected number very slight. Thus, no regrowth was detected after four weeks at all mentioned experiments. pH 
values were slightly decreased in early stage of composting period then increased afterwards to reach neutral 
value. EC in all treatments showed gradual increases during the first four weeks of composting, and then reach 
in their values till the end of the composting period to record a range of 2.46 and 3.32 dSm-1 in C2 and C3 
respectively Ammona showed gradual increase of all compost piles, to reach its maximal concentration during 
the 2nd week of composting period. The greatest decrease in ammona occurred after the thermophilic phase in all 
compost piles, led to an increase of nitrate concentration through nitrification process. Data showed dry matter 
of the composted constituents were 836.51 and 1146.92 kg for all piles and the percentage of organic matter 
showed a gradual decrease during all stages of composting, while the losses of organic matter after 16 weeks of 
composting period were 41.40, 45.62, 50.48 and 56.89 for C1, C2, C3 and C4 respectively. Also, data showed 
the percentage of total nitrogen gradually increased over composting process. Addition of microbial inocula 
alone resulted in an increase of 14.67 % over control while the highest increase in nitrogen content was 
observed in C4 which shown an increase of 18.94 % in nitrogen over control. The C/N ratios narrowed from 
initial values 33.09, 32.30, 35.40 and 35.13 to final values of 25.61, 21.26, 23.59 and 18.79 for compost 
products of C1, C2, C3 and C4, respectively. Among different treatments investigated, the lowest concentration 
of potassium (0.81%) and phosphorus (0.75%) were found in the absence of cattle dung in rice straw mixtures, 
the conjugation of cattle dung, microbial inocula gave the highest concentration of potassium (1.31%) and 
phosphorus (1.22%). Also, data showed that the determination of humification parameters compost C2 and C4 
were early mature level than C1 and C3 this due to HI in both piles was low 1, and humification rate was them 
higher than C1 and C3.  
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Introduction 
 
 Composting of organic wastes is a biooxidative process involving the mineralization and partial 
humifcation of the organic matter, leading to a stabilized final product, free of phytotoxicity and pathogens and 
with certain humic properties (Zucconi and deBertoldi, 1987). During the first phase of the process the simple 
organic carbon compounds are easily mineralized and metabolized by the microorganisms, producing CO2, 
NH3, H2O, organic acids and heat. The accumulation of this heat raises the temperature of the pile. Composting 
is a spontaneous biological decomposition process of organic materials in a predominantly aerobic environment. 
During the process bacteria, fungi and other microorganisms, including microarthropods, break down organic 
materials to stable, usable organic substances called compost. The composting also implies the volume 
reduction of the wastes, the destruction of weed seeds and of pathogenic microorganisms. The intensity and 
concentrated activity of the livestock industry generate vast amounts of biodegradable wastes, which must be 
managed under appropriate disposal practices to avoid a negative impact on the environment (odor and gaseous 
emissions, soil and water pollution, etc. (Burton and Turner, 2003). Composting cannot be considered a new 
technology, but amongst the waste management strategies it is gaining interest as a suitable option for manures 
with economic and environmental profits, since this process eliminates or reduces the risk of spreading of 
pathogens, parasites and weed seeds associated with direct land application of manure and leads to a final 
stabilized product, which can be used to improve and maintain soil quality and fertility (Larney and Hao, 2007). 
 The possibility to use particular analytical methods to evaluate the degree of stability of an organic material 
during the composting process constitutes one of the key interests related to the agricultural use and the 
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marketing of the composts. Since the parameters chosen to define the maturation level of compost must be 
characterized by a stabilization of their values when the compost has reached the end of the thermophile phase, 
only the parameters directly linked to the humification process can be considered significant. For example, 
during composting, for a combination of biological and chemical transformations, the content in organic carbon 
decreases, but the ratio between humified carbon and not-humified carbon (humic index HI) increases. 
Determination of the degree of humification (DH%) and humification rate (HR%) have demonstrated to be an 
efficacious indicator of the formation of humic substances during compost maturation and to establish with 
accuracy the moment of complete stabilization (Ciavatta et al., 1988; Ciavatta et al., 1990a). Even if 
humification parameters for some organic amendments can be affected by the presence of pseudo-humic 
substances (derived from the first degradation of lipids, protids and proteins), the value of DH % can be 
effective for matrices such as composts obtained from vegetable organic residues, in which the presence of these 
macromolecular components is rather limited (Genevini et al., 1992). 
 Aim of this work studies effect of different inocula comparison other treatments on compost maturation 
degree.  
 
Materials And Methods 
 
2.1. Materials: 
 
 Rice straw and fresh cattle dung were obtained from Moshtohor surrounding farm. Kal M.de Bertoldi, M.P. 
Ferranti, P.L. Hcrmite, F. Zucconi.ubia Governorate. Rice straw was air dried and chopped to small pieces (3-5 
cm) before composting preparation to give large surface for liquid adhesion and contact with microorganisms. 
The chemical analyses appear in Table (1). 
 Two fungal strains of Trichoderma viride and Phanerochaete chrysosporium, bacterial strains of Bacillus 
megatherium, Bacillus polymaxsa and Bacillus cerculans were obtained from Agric., Res. Microbiol. Dept., 
Soils ,Water and Environ.Res.Inst., Agric. Res. Center (ARC), Giza, Egypt.  
 
2.1.1. Preparation Of Inocula: 
  
 Flasks containing 150 ml of Czapeck- Dox medium for Trichoderma viride (Difco, 1976), Nutrient–
Glucose broth medium for Phanerochaete chrysosporium (Fouda and Mahmoud, 1960), Bunt and Rovira 
medium for Bacillus megatherium , Alexandroov,s medium modified by Zahra (1969) for Bacillus cerculans, 
while Bacillus polymaxsa was grown on Vinassen medium (Mavingui et al., 1990) were sterilized and 
inoculated. Incubation was carried out on a rotary shaker (180 rpm) at room temperature for 5 days. Fresh 
preparation of the inocula were prepared by centrifuging the cultures and the obtained cells were resuspended in 
the same volume of water at a ratio of approximately 1:50 (v: v) to give a concentration of 106 cfu /ml. The 
inocula were applied at 100 ml from previous dilution /kg composted materials. 
  
Table 1: Chemical characteristics of rice straw and cattle dung.  

Character 
 

Rice straw Cattle dung 

Moisture content % 8.90 74.64 
Dry matter % 91.10 25.36 
pH 1:10 raw material : water (w/v) 6.55 7.20 
EC 1:10 raw material : water (dS.m-1) 3.50 1.15 
Ammonical -N (ppm) 28 436 
Nitrate- N (ppm) 6 42 
Organic matter (O.M)% 80.25 77.56 
 *Organic carbon % 46.55 44.98 
Total nitrogen % 0.76 1.64 
C/N ratio 61.25 27.43 
Total potassium % 0.42 0.72 
Total phosphorus % 0.63 0.49 

  C/N ratio: carbon /nitrogen ratio 

 
2.1.2. Experiment Procedures: 
 
 The weight of the raw materials used for every particular compost piles were 1000 kg of shredded rice 
straw and1000 kg of fresh cattle dung (Moisture75 % =250.0 kg on dry weight basis), to have a C/N ratio range 
from 30 -35: 1 on dry weight basis. Chemical activators were grin and added 11.5 kg natural rock phosphate + 
11.5 kg natural Feldspar) were used according to the treatment these proportions were used. Four compost piles 
were set up at Training Center for Recycling of Agricultural Residues (TCRAR), Moshtohor, Kalubia 
Governorate as follows: 
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C1:1000kg rice straw +18 kg of commercial ammonium sulphate (20.5% N). 
C2:C1+Inoculants 
C3:1000kg rice straw +1000kg of fresh cattle dung  
C4: C3+Inoculants. 
 Compost piles were constructed by laying several layers of rice straw one over another in an area of about 
2.0 m (w) x 3.0 (L) x1.75m (H). Moisture was maintained at 60% and moistening was considered satisfactory 
when a handful of the composting materials would wet the hand but not drop. The piles were biweekly turned 
and moistened with tap water if needed. 
 Inoculation of fungal strains were added to compost pile C2 and C4 at starting time, while the other 
bacterial strains were added after 4 - 6 weeks of composting, when the temperature had stabilized around 30-
35ºC. Samples were taken from 5 different spots of each heap at zero time and after 2, 4, 6, 8, 10, 12, 16 weeks 
of composting period. A compost sample was prepared and subjected to chemical and pathogenic bacteria 
determine but humic substances were fractionated to humic and fulvic acid at zero time and 4, 8, 10, 16 weeks 
of composting period. 
 Extraction of humic substances was run according to the method described by (Sanchez et al., 2002). 
 
2.2. Methods Of Analysis: 
 
 Physical parameters including moisture content and dry matter were determined according the methods 
described by Black et al. (1965).Chemical parameters of electrical conductivity (EC), pH organic matter (OM) , 
organic carbon (O C) , C/N ratio, total phosphorus and total potassium were determined according to standard 
methods of (APHA, 1989) ,while total nitrogen (TN) , ammoniacal – nitrogen (NH+

4-N), nitrate (NO3) were 
determined for fresh materials using the recommended methods published in Chapman and pratt (1961). 
 The plate count using the suitable serial dilutions and specific media was applied for estimation of the 
examined microbial groups. Total &fecal coliform and Salmonella & Shigella were counted according to APHA 
(1989). 
 Obtained results were statistically analyzed due to the methods described by Gomez and Gomez (1984). 
Extraction of humic substances was run according to the method described by Sanchez et al. (2002). 
Humification parameters for assessment of organic matter stabilization in compost were also calculated: 
humification rate (HR) % = C (HA + FA)/ TOC x100, humification index (HI) = TC extract – C (HA +FA) /C 
(HA + FA) and humification degree (HD) % = C (HA + FA) / TC extract x100 (Ciavatta et al., 1990). 
 
Results And Discussion 
 
3.1. Survival Of Pathogenic Indicators And Salmonella &Shigella: 
 
 Results in Table (2) and Figs. (1, 2 and 3) indicated that the thermophilic active composting process in the 
experiment piles was capable of destroying the population of total and fecal coliform bacteria and both of 
Salmonella & Shigella (pathogenic indicators). For compost sanitization, Strauch (1987) recommended a limit 
of 5 x 102 cfu/g D.W for all fecal coliform groups. 
 
Table 2: Changes in counts of pathogenic bacteria (cfu/.D.W) in different piles  during of composting periods.  

Compost 
piles 

Periods (weeks) 
0 2 4 6 8 10 12 16 

Total coliform x103

C1 nd nd nd nd nd nd nd nd 
C2 nd nd nd nd nd nd nd nd 
C3 70.20 13.60 1.15 0.48 0.11 nd nd nd 
C4 61.41 8.70 0.76 0.21 nd nd nd nd 

Fecal coliform x103 
C1 nd nd nd nd nd nd nd nd 
C2 nd nd nd nd nd nd nd nd 
C3 44.10 15.20 1.08 0.32 0.08 nd nd nd 
C4 53.40 6.10 0.66 0.11 nd nd nd nd 

Salmonella & Shegella x102

C1 nd nd nd nd nd nd nd nd 
C2 nd nd nd nd nd nd nd nd 
C3 23.10 8.56 2.11 0.03 nd nd nd nd 
C4 40.10 3.50 0.98 nd nd nd nd nd 

C: represents the principal composted mixture of rice straw 1 , 2 , 3 , 4 indicate the various supplements in each one. 

 
 In the experiment, no detectable amounts of all fecal coliform groups were noticed in all samples of 
compost treatments supplemented with cattle dung after eight weeks of composting under forced aeration 
system. The total counts of these groups were sharply decreased from zero time to 2ed week; the detected 
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number was very slight. Thus, no secondary contamination or regrowth was detected after eight weeks at all 
mentioned compost types. Similar results were found by Vuorinen (2000) and Tiquia et al. (2002) when 
composting cattle and pig manure.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1: Change in log number of total coliform bacteria during compost periods. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2: Change in log number of fecal coliform bacteria during compost periods. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3: Change in log number of salmonella and shegella during compost periods. 
 
3.2. Physical And Chemical Parameters: 
 
3.2.1. Hydrogen Ion Concentration (Ph): 
 
 The changes of pH values in the four piles at different composting periods are given in Table (3) and Fig. 
(4). Irrespective of treatments ,pH values were slightly decreased in early stage of composting period then 
increased afterwards to reach neutral value. The decrease in the pH values could be a consequence of 
degradation of easily decomposable polysaccharides and the consequent production of organic acids during bio-
oxidation phase. The consequent increase in the pH values may be attributed to further metabolic degradation of 
these organic acids or their loss by volatilization. Similar pH behavior curves were observed in previous works 
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conducted by Kaloosh (1994) and El-Housseini et al., (2001). Addition of microbial inocula and conditioner 
additives led to slight dcreases in pH values compared to control treatments. The difference reached more than 
0.3 unit in different intervals.This could be attributed to the activity of microbial inocula, which led to a release 
of some organic acids during decomposition of composted materials. 
 
3.2.2. Electrical Conductivity (EC): 
 
 The effect of 16 weeks of composting on electrical conductivity (EC) of the various mixtures are presented 
in Table (3) and Fig. (5).The initial EC which represents rice straw amended without cattle dung was the lowest 
2.29 dSm-1 against 3.89 dSm-1 in the absence of this component indicating its role in raising EC of mixture. EC 
in all treatments showed gradual increases during the first four weeks of composting. Thereafter, the composting 
materials conductivity slightly decreased with relatively small changes in their values till the end of the 
composting period to record a range of 2.46 and 3.11 dS. m, irrespective of the different amendments, it could 
mentioned that cattle dung in the composted components induced higher EC compared to those received 
microbial inocula. 
 
Table 3: Changes in pH and EC during the composting process of different amendments. 

Compost 
piles 

Periods (weeks) 
0 2 4 6 8 10 12 16 

pH 
C1 7.54 7.25 7.03 7.63 8.16 8.45 8.63 8.74 
C2 7.62 7.13 7.45 7.82 8.21 8.40 8.56 8.63 
C3 7.72 7.22 7.52 7.90 8.08 8.30 8.46 8.70 
C4 7.70 7.55 7.60 8.10 8.15 8.36 8.57 8.65 

EC (dS.m) 
C1 2.29 2.50 3.12 2.55 2.51 2.12 2.89 2.60 
C2 2.41 2.75 3.25 2.76 2.62 2.09 2.71 2.46 
C3 3.77 4.10 4.76 3.41 3.22 3.98 3.72 3.32 
C4 3.89 4.78 4.70 3.62 3.35 3.10 3.88 3.11 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4: Changes in pH during the composting process of different amendments. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5: Changes in EC during the composting process of different amendments. 
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 The increase in the conductivity of all composted mixtures could be referred to high concentration of 
ammonia and other nutrient ions released during the mineralization of organic matter.The relative fluctuation 
observed at the end period of composting could also be attributed to the nutrient ions release and /or fixation 
through the changes in proliferation of the aerobic microbial populations.Similar results had been reported by 
Raviv et al. (1987) and Allam (1999).  
 
3.2.3. Ammomia and Nitrate – Nitrogen: 
  
 Data of ammomia and nitrate nitrogen (Table 4) indicate that ammonical –nitrogen showed gradual increase 
of all compost piles, to reach its maximal concentration during the 2nd week of composting period.Thereafter, 
the concentration of ammonia was decreased rapidly towards the end of the composting period to reach its 
minimal values, below the maximum limit (400 m kg-1) suggested by Zucconi and de Bertoldi (1987) for the 
nature compost. 
  
Table 4: Changes ammonical and nitrate nitrogen during the composting process of different amendments. 

compost 
piles 

Periods (weeks) 
0 2 4 6 8 10 12 16 

Ammonical-nitrogen (ppm) 
C1 110 125 142 112 80 46 22 10 
C2 135 155 189 167 138 98 38 19 
C3 436 305 397 218 278 126 110 60 
C4 445 310 421 341 253 189 144 73 

Nitrate- nitrogen (ppm) 

C1 
C2 
C3 
C4 

16 9 25 34 99 117 134 136 
20 10 27 36 116 124 145 152 
33 12 30 42 115 197 221 288 

40 15 45 54 166 236 287 340 
 
3.2.4. Dry Weight And Organic Matter: 
 
 The dry matter and organic matter percentages (OM) throughout the composting course are presented in 
Table (5) and Fig. (6).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6: Change of dry matter during composts periods in different heaps. 
 
 The increase in ammoniacal – nitrogen during the early stages of composting period might be due to the 
high rate of the ammonification process on nitrogenous organic material during bio-oxidation phase. The 
subsequent decrease refers to the oxidation of ammonia to nitrate by nitrifying bacteria (Buchanan, 1974) and / 
volatilization of ammonia. The oxidative deamination of aminoacids derived from protein fractions were also 
reported by Mori et al. (1981). The greatest decrease in ammonical –nitrogen occurred after the thermophilic 
phase in all compost piles, led to an increase of nitrate – nitrogen concentration through nitrification 
process.Such nitrification hardly occurred under thermophilic conditions (Morisaki et al., 1989), since 
tempertatures greater than 40 C inhibits the activity and growth of nitrifers : they become active normally after 
the reactions organic waste decomposition are completed during thermophilic phase. Appreciable amounts of 
nitrate- nitrogen could be observed in all composting samples at the end of the composting period. As nitrate is 
the form of nitrogen which is readily available for plant uptake, the maturation phase thus becomes an essential 
step in composting to end up with high quality compost for use as fertilizer and soil conditioner. 
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 The dry matter of the composted constituents were 836.51 and 1146.92 kg (on dry weight basis ) for all 
piles, the fist was for those devoid of cattle dung because all the other additives are not expected to materially 
after the dry weights, and the second was for those received cattle dung. 
 The organic matter occurred during composting process, data given in Table (5) and Fig. (7) show that 
irrespective of treatment , the percentage of organic matter showed a gradual decrease during all stages of 
composting. 
 
Table 5: Changes of chemical analysis of organic waste mixtures at different composting periods. 

period (weeks) 

 
Dry 

 weigh 
(kg) 

Organic matter 
 O.C 

% 

Total nitrogen 
C/N 
ratio 

(%) (kg) 
Loss 
(%) 

(%) (kg) 
Loss 
(%) 

C1 
0 836.51 79.24 662.85 - 45.96 1.39 11.63 - 33.09 
2 753.74 77.10 580.08 12.49 44.72 1.47 11.08 4.73 31.60 
4 706.99 74.20 533.33 19.54 43.04 1.43 10.11 13.07 29.71 
6 656.55 72.68 482.89 27.15 42.45 1.45 9.52 18.14 27.84 
8 643.15 71.72 469.49 29.17 41.60 1.46 9.39 19.26 26.45 
10 619.05 70.20 445.39 32.81 40.72 1.47 9.10 21.75 26.03 
12 596.64 69.80 422.98 36.19 40.48 1.49 8.89 23.56 25.72 
16 562.06 69.10 388.40 41.40 40.08 1.50 7.43 27.52 25.61 

LS.D. (0.05) 22.914  4.4234  5.955  
C2 

0 838.94 78.10 655.28 - 45.30 1.42 11.91 - 32.30 
2 741.29 75.22 557.63 14.90 43.63 1.55 11.49 3.53 31.90 
4 679.38 72.97 495.72 24.35 42.32 1.60 10.87 8.73 26.45 
6 606.06 69.70 422.40 35.54 40.43 1.65 10.22 14.19 24.51 
8 591.62 68.96 407.96 37.74 40.00 1.67 9.88 17.04 23.95 
10 571.00 67.84 387.34 40.81 39.35 1.69 9.65 18.98 23.28 
12 552.02 66.73 368.36 43.20 38.70 1.73 9.55 19.82 22.37 
16 540.00 64.14 356.34 45.62 37.20 1.75 9.43 20.82 21.26 

LS.D. (0.05) 5.621  4.798  4.733  
C3 

0 1146.92 76.90 881.98 - 44.60 1.26 14.45 - 35.40 
2 1022.15 74.08 757.21 14.15 42.97 1.31 13.39 7.34 32.80 
4 921.21 71.24 656.27 25.59 41.32 1.40 12.92 10.59 29.51 
6 863.56 69.32 598.62 32.13 40.21 1.42 12.63 12.60 28.32 
8 810.05 67.33 546.11 38.08 39.65 1.44 11.68 19.17 27.56 
10 756.22 64.97 491.28 44.30 37.68 1.48 11.19 22.56 25.46 
12 733.10 63.86 498.16 46.92 37.04 1.50 11.00 23.88 24.69 
16 701.68 62.24 436.74 50.48 36.10 1.53 10.74 25.57 23.59 

LS.D. (0.05) 6.170  34.279  5.846  
C4 

0 1148.26 76.93 883.32 - 44.62 1.27 14.58 - 35.13 
2 987.11 73.16 722.17 18.24 42.43 1.43 14.10 3.02 29.67 
4 860.47 69.21 595.53 32.58 40.14 1.61 13.86 4.94 24.93 
6 822.28 67.78 557.34 36.90 39.31 1.64 13.49 7.48 23.97 
8 735.94 64.00 471.00 46.68 37.12 1.68 12.36 15.23 22.10 
10 711.44 62.76 446.50 49.45 36.40 1.70 12.09 17.08 21.41 
12 694.11 61.83 429.17 51.41 35.86 1.72 11.92 18.24 20.85 
16 645.72 58.79 380.78 56.89 34.20 1.82 11.75 19.41 18.79 

LS.D. (0.05) 5.274  5.812  5.649  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 7: Change of organic matter during composts periods in different heaps. 
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 This finding is similar to those obtained by Bernal et al. (1998) and El-Housseine et al. (2001) who 
explained that the gradual decrease in organic matter during the composting process was due to loss of carbon as 
CO2 by microbial oxidation.The rate of mineralization of organic matter during composting was measured by 
determining the loss of organic matter (Table 5).The losses of organic matter after 16 weeks of composting 
period were 41.40 , 45.62, 50.48 and 56.89 for C1 , C2 , C3 and C4 respectively.Moreover , mineralization of 
organic matter was most pronouncing in piles received microbial inocula than non – received one especially 
during the early stages of composting period. Similarly, Singh and Amberger (1991) and Shehata and Ali (1990) 
found that addition of rock phosphate increased the mineralization rate of organic matter during composting 
process. 
 
3.2.5. Total Nitrogen: 
  
 Data presented in Table (5) and Fig. (8) show changes occurred in total nitrogen percentage during different 
intervals of composting process. Data show that irrespective of treatment, the percentage of total nitrogen 
gradually increased over composting process. In spite of these increases, nitrogen content showed gradual 
decreases during composting period. 
 The increase in nitrogen percentage in all mixtures might be due to a concentration effect caused by the 
active degradation of the easily decomposable carbonaceous substrates which resulted in a decrease in the 
weight of the composting mass. On the other hand, the continuous decrease in total nitrogen during the bio-
oxidation could be attributed to its volatilization as ammonia especially during the thermophilic phase and /or by 
leaching nitrate after moistening the piles. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 8: Change of total nitrogen during composts periods in different heaps. 
 
 Concentration of nitrogen usually increases during composting when volatile solids (organic matter) loss is 
greater than the loss of ammonia. Addition of rock phosphate, natural feldspar and microbial inocula led to 
increases of nitrogen as compared to control treatment, (Table 6).  
 Addition of microbial inocula alone resulted in an increase of 14.67 % over control while the highest 
increase in nitrogen content was observed in the inoculated treatment and amended with cattle dun (C4) which 
shown an increase of 18.94 % in nitrogen over control. This obtained results might be explained by non- 
symbiotic nitrogen fixing activities caused by Azotobacter and N2 – fixing Clostridia which were found to 
increase markedly during the first 48 hrs of mesophilic phase Kapoor et al. (1983).In this concern De Bertoldi et 
al. (1983) isolated many species of N2 – fixing bacteria during city refuse composting mostly in association with 
the mesophilic phases, fundamentally Azomonas , Klebsiella and Enterobacter.  
 
Table 6: Final production of compost and nitrogen status in compost materials. 

Compost 
piles 

weight 
of raw 

materials 
(kg) 

 
Final 

weight of 
compost 

(kg) 

Weight 
loss 
(%) 

Total nitrogen 

In finished compost Per tonne of 
finished compost 

(kg) 
increase over control 

% (%) (kg) 

C1 836.51 562 32.81 1.50 8.43 15.00 - 

C2 836.94 548.26 35.63 1.75 9.43 17.20 14.67 

C3 1146.9 701.68 38.82 1.53 10.70 15.31 - 

C4 1148.5 645.72 43.77 1.82 11.75 18.20 18.94 
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 Similar findings were obtained by Gaur (1987) who indicated that inoculation of compost piles with 
celluloytic fungi and Azotobacter led to improved the nitrogen content of the compost by more 30 % as 
compared to uninoculated piles.  
 
3.2.6. C/N Ratio: 
  
 The changes in C/N ratio during composting period are also shown in Table (5) and Fig.(9). The values of 
C/N ratios showed a gradual reduction during the composting process to reach its maximal reduction at the end 
of composting period.This finding was true for all pile mixtures under this study.The C/N ratios narrowed from 
initial values 33.09, 32.30, 35.40 and 35.13 to final values of 25.61, 21.26, 23.59 and 18.79 for compost 
products of C1, C2, C3 and C4, respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 9: Change of C/N ratio during composts periods in different heaps. 
 
 Similar findings were obtained by Hanafy et al. (1990) and Kaloosh (1994). Many authors reported that a 
C/N ratio below 20 is indicative of an acceptable maturity (Golueke, 1981 and Jimenez and Garcia, 1991). 
However, the C/N ratio of compost can't be used as an absolute index of compost maturation, since this 
parameter varies greatly in well composted materials as reported by Hirai et al. (1983). For this reason it is 
possible to find immature composts with a C/N ratio lowed than 20 when the N content is high. This is 
frequently occurred when the agricultural wastes are composted with sewage sludge.  
 
3.2.7. Total Phosphorus And Potassium: 
 
 Table (7) present of total of both phosphorus and potassium at the beginning and end of composting 
periods. The initial percentages of both elements varied according to composition of the composting mixtures, 
cattle dung depleted those of P and raised those of K.Irrespective of the mixtures, the percentage of total 
potassium and total phosphorus increased due to the losses of organic matter. 
 Among different treatments investigated, the lowest concentration of potassium (0.81%) and phosphorus 
(0.75%) were found in the absence of cattle dung in rice straw mixtures, the conjugation of cattle dung, 
microbial inocula gave the highest concentration of potassium (1.31%) and phosphorus (1.22%). 
 
Table 7: Initial and final percentages of phosphorus and potassium in the various composting mixtures during the 16- week period. 

Compost mixtures 
P (%) K (%) 

Initial Final Initial Final 

C1 0.61 0.76 0.75 0.81 

C2 0.62 0.82 0.77 0.91 

C3 0.80 1.15 0.95 1.24 

C4 0.81 1.22 1.10 1.31 

  
 Similar results were observed by Hanafy et al. (1990), Fahmy et al. (1997) and Gohar et al. (2006). Who 
reported that the percentages of phosphorus and potassium were increased at the end of composting period as 
compared to initial period and this may be due to occurrence loss in total and organic matter during composting 
process to carbon dioxide evolution. 
 
 



1866 
J. Appl. Sci. Res., 8(4): 1857-1869, 2012 

 

 

0
10
20
30
40
50
60
70
80
90

100

1 3 4

periods (month)

H
D

 %

C1 C2 C3 C4

3.3. Humification Parameters: 
 
 Table (8) and Figs. (10, 11 and12) observed that the TOC%, TEC%, C (HA+FA) %, C (HA), C (FA) values 
and humification parameters (HI, HD% and HR%) of composts, TOC values ranged between 34.20 40.08% in 
both compost 4 and compost1 in final stage respectively, indicating that the organic matter content was quite 
different among the composts considered, due to the different ratio of raw starting materials used for the 
compost piles. Data showed that TEC% decreased gradually with final compost processes, because non humic 
substances low with advanced compost process on the other hand, C (HA+FA) increased gradually with final 
compost processes thus indicator on the humic substances increased with nearly final process, but non humic 
substances decreased this mean the compost process reached to maturation stage. CHA/ TEC % increased 
through compost stages and achieved higher values than CFA / TEC% of final stages in all compost piles, on the 
other hand, CFA / TEC % values were increaser than CHA/ TEC % of initial stages in all compost piles this 
depending on the different level of maturation reached.  
 Also, data in Table (8) showed compost C2 was high maturation level comparison with compost C1 
because, HD% and HR% recorded 79.76 %, 54.97%, 48.50% and 46.81% in C2 and C1 respectively. Compost 
C4 was higher mature level than compost C3.Data also showed compost C2 and C4 were early mature level 
(through third month) this due to HI ( determined non humic substances to humic substances) in both piles was 
low 1, this due to raw materials content inocula of microorganisms which gave more fast of humification 
process. 
 Similar results have been reported by Govi et al. (1994b) and demonstrate that, during the compost 
maturation process, more humified and chemically structured organic matter was formed (Boyle and Paul, 
1989). 
 
Table 8: Change of humification parameters in different stages of composts. 

Type 
Period 

(Month) 
TOC TEC 

C(HA+ 
FA) 

CHA CFA 
CHA/ 
TEC% 

CFA/ 
TEC% 

HI 
HD 
% 

HR 
% 

C1 

1 45.96 38.83 12.52 4.14 8.38 10.66 21.58 2.2 32.24 27.24 

3 40.48 28.64 12.29 5.92 6.37 20.67 22.24 1.3 42.91 30.36 

4 40.08 23.31 18.76 10.01 8.75 25.88 22.62 0.24 48.50 46.81 

C2 

1 45.30 28.92 13.60 5.85 7.75 20.23 26.80 1.13 47.02 30.02 

3 38.70 32.15 19.39 11.39 8.0 35.43 24.88 0.65 60.31 50.10 

4 37.20 25.65 20.45 12.29 8.17 47.91 31.94 0.25 79.73 54.97 

C3 

1 44.60 30.95 11.43 5.28 6.15 17.06 19.87 1.71 36.93 25.63 

3 37.07 26.28 13.13 6.4 6.7 24.35 25.49 1.0 49.96 35.42 

4 36.10 19.25 16.27 10.71 5.56 55.63 28.89 0.15 84.54 45.08 

C4 

1 44.62 36.51 10.62 4.22 6.4 11.56 17.53 2.4 29.09 23.80 

3 35.86 26.22 13.79 7.10 6.69 27.08 25.51 0.90 52.59 38.46 

4 34.20 22.96 18.08 9.45 6.12 41.16 26.66 0.27 78.75 52.87 

 TOC: total organic carbon TEC: total extract carbon CHA: humic acid carbon CFA: fulvic acid  
  carbon HI: humic index HD: humification degree HR: humification rate. 
 

 

 
 
 
 
  
  
 
 
 
 
 
 
 
 
 
 
Fig. 10: Changes of humification degree during the composting.  
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Fig. 11: Changes of humification rate during the composting process. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 12: Change of humification index during the composting Process. 
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