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ABSTRACT 
 
 Fourth different composts (C1, C2, C3 and C4) were prepared using wastes: rice straw, cattle dung, mineral 
and natural additives and microbial inoculants. Data showed biological and chemical properties as following: 
Methophilic bacteria decreased during the first 4 weeks of composting periods then increased gradually reaching 
to maximum after 8 weeks. C4 had recorded the highest number 150.52 x 108 cfu/g, in contrast the thermophilic 
bacteria at initial time were found in numbers lower than those of mesophilic bacteria, thermophlies bacteria 
was between 8.45 – 78.14x107cfu/g for mixtures C1 and C4. Mesophilic fungi was slightly increased reached 
maximum at 8 weeks of processing, while thermophilic fungi counts show maximum at the second weeks 
reached to 127.88 x106 cfu/g in C4. Mesophilic actinomycete numbers were dropped during the first four weeks 
and then increased gradually reached to maximum after 8 weeks. On the other hand thermophilic actinomycete 
numbers reached to maximum after composting for two weeks. Data show  filter paper cellulase activity (FP- 
ase)  achieved best result in C2 and C4. Whlie  carboxy methyl cellulase activity (CMC ase)  recorded high 
result in C1,C2 and C3 in 16 week but C4 in 8  week  generally, β- glucosidase activity  achieved good result 16 
week C1, C4 while C2 and C3 in 12 week. The loss percentages of lignin are in general lower than those of 
hemicellulose and cellulose during the composting course for all compost piles. The degradation order of 
hemicellulose > cellulose > lignin. Also data show that fulvic acid percentages increased in initial periods then 
less graduallyin final periods. On the other hand humic acids percentages were low initial then increased 
gradually even reach maximum values in final compost periods.  
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Introduction 
 
 In Egypt, rice straw is one of the main agricultural wastes, which average about 3.5 million tons, causing 
ecological problems if not well exploit. Burning a portion of rice straw has harmful environmental implications 
through global addition of carbon dioxide, a gas contributing to greenhouse effect and likely increase respiratory 
problems in the local population (Samar et al., 1999). Thus, bioconversion of part of such accumulated rice 
straw into a value added compost may have the potential to improve soil productivity and reduce environmental 
pollution. Rice straw is among certain organic materials, which are resistant to microbial attack, since it contains 
30%, 35% and 10%, hemicellulose, cellulose, and lignin  fraction respctively (Martin and Gershuny, 1992). In 
addition to a very wide C/N ratio and high content of lingocellulose (Diaz et al., 1993). The role of enzymes and 
their actives during composting have been subjected  to a limited number of researches. (Tiquia et al., 2002) 
found that cellulase, invertase and phosphatase activities increased during early days of composting of cattle 
dung, and remained constant during the thermophilic sand curing period. Characterizing of the enzymatic 
activities during composting cattle and pig manure were studied by Cunha-Queda et al., (2007) they evaluate  
cellulase activity during composting of different organic wastes (municipal solid wastes, cattle, horse, poultry 
and pig manures, mixture of sugar cane trash and cattle dung , water hyacinth biomass and algae biomass) and 
found high cellulase activity during the decomposition of municipal solid wastes, the lowest total cellulose 
activity was observed for algae biomass compared with hardwood wastes due to the presence of large amounts 
of lignin. 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 % 
(degree of humification) can be effective for matrices such as composts obtained from vegetable organic 
residues, in which the presence of these macromolecular components is rather limited. 
 Aim of this work studies effect of different inocula on microbial activity and humic substances formed that 
may take place during composting of different mixtures of rice straw and cattle dung.   
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Materials And Methods 
 
2.1. Materials: 
 
 Rice straw and fresh cattle dung were obtained from Moshtohor surrounding farm. Kalubia 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 are shown 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 Microbiol. Dept., Soils, Water 
and Environ. Res. Inst.,  ARC, Giza.  
 
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 
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 
Hemicellulose (%) 25.14 38.11 
Cellulose (%) 40.60 20.75 
Lignin (%) 14.45 20.80 

C/N ratio: carbon /nitrogen ratio 
 
2.1.2. Preparation of inocula: 
 
 Flasks containing 150 ml of Czapeck- Dox medium for Trichoderma viride (Difco, 1977), 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 /kg composted materials.  
 
2.1.3. Experimental  procedures: 
 
 The weight of the raw materials used for every particular compost piles were 1000 kg of shredded rice 
straw and 1000 kg of fresh cattle dung (Moisture75 % =250.0 kg on dry weight basis) to have  a C/N ratio from 
30 -35: 1 in addition chemical activator11.5 kg natural rock phosphate + 11.5 kg natural Feldspar was given on 
dry weight bases. These mixtures of materials were use to prepare the treatments. Four compost piles were set 
up at Training Center for Recycling of Agricultural Residues (TCRAR), Moshtohor, Kalubia Governorate as 
follows: 
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) x 1.75m (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 in  mixed 2 and 4 at stacking time and after 4 - 6 
weeks of composting, while the other bacterial strains were done when the temperature had stabilized around 
30-35ºC. Samples were taken from 5 different spots of each heap at zero time, 2, 4, 6, 8, 10, 12, 16 weeks of 
composting period. A composite sample was prepared and subjected to microbiological analysis and cellulases 
activity (filter paper cellulase activity (FP- ase), carboxy methyl cellulase activity (CMC-ase) and β- 
Glucosidase activity).While biomacromolecule (cellulose, hemicellulose and lignin) & humic substances were 
fractionated to humic and fulvic acid after 1, 3, 4 months   of composting period.  
 
2.2. Methods of analysis: 
 
 The plate count using the suitable serial dilutions and specific media was applied for estimation of the 
examined microbial groups. The media include: Nutrient agar (Difco, 1977) for  mesophilic and thermophilic 
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bacteria, Martin,s agar medium (Allen,1959) for mesophilic and thermophilic fungi Jensen,s medium (Allen, 
1959) mesophilic and thermophilic for for actinomycetes. Cellulases activity (filter paper cellulase activity (FP- 
ase), carboxy methyl cellulase activity (CMC ase) and β-Glucosidase activity were determined according to 
Goel and  Ramachandran (1983). 
 Physical parameters including moisture content and dry matter were determined according the methods 
described in Black et al. (1981). Chemical parameters of organic matter (OM), organic carbon (OC), total 
nitrogen (TN) and C/N ratio were determined according to standard methods of (APHA, 1989), while 
determination of biomacromolecule of cellulose, hemicellulose, and lignin were extracted and determined 
according to Gaillard (1958). 
 
Results And Discussion 
 
3.1. Microbiological population: 
 
 The changes in the numbers of bacteria, fungi and actinomycetes were determined  throughout composting 
a mixture composed from rice straw and cattle dung  adjusted at C/N ratio about 30 -35:1 under different 
supplementations of microbial inoculants and conditioner additives.  
 
3.1.1. Bacteria:  
 
 Changes in the numbers of mesophlic and thermophilic bacteria throughout the composting period in the 
different composted mixtures are shown in Table (2) and Figs. (1 and 2). The initial counts of mesophilic 
bacteria for the different mixtures ranged between at 6.20- 96.32  x108 cfu/g. dry weight (D.W.). Methophilic 
bacteria decreased during the first 4 weeks of composting periods (Themophilic phase ) to be in the range of 
1.20 to 28.47x108 cfu/g D.W, then increased gradually reaching to maximum after 8 weeks when temperature 
started to decline. 
 
Table 2: Total bacterial count (cfu/.D.W) during of composting  process of  different amendments. 

Compost 
piles 

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

Mesophiles  x108 
C1 6.20 5.10 1.20 56.00 66.25 51.00 40.41 12.14 
C2 33.20 23.00 16.00 78.25 96.66 70.54 51.22 31.00 
C3 78.11 40.14 23.52 111.43 125.40 110.14 72.00 65.12 
C4 96.32 58.62 28.47 142.60 150.52 122.23 98.96 83.52 

Thermophiles  x107 
C1 0.11 5.10 8.45 2.40 1.16 0.12 0.09 0.04 
C2 5.23 11.22 20.00 10.11 3.30 0.28 0.16 0.09 
C3 13.00 28.00 45.36 22.10 24.00 8.10 0.22 0.10 
C4 16.14 45.14 78.14 52.10 28.60 12.00 0.36 0.21 

C: represents the principal composted mixture of rice straw 1 , 2 , 3 , 4 indicate  the various supplements in each one. 
 
 Fig. (1). the mixtures of microbial inocula, rice straw and cattle dung (C4) had recorded the highest number 
150.52x 108  cfu/g D.W. 
 

 
 
Fig. 1: Change in log number of total bacterial count (mesophilic) in different compost piles. 
 
 In contrast the thermophilic bacteria at initial time were found in numbers lower than those of mesophilic 
bacteria because of the high peak of temperatures (> 65 ºC) during the first 4 weeks  their growth and 
development showed the maximum densities at the four week of composting for all composting mixtures Fig. 
(2).  
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 These peaks of thermophlies were between 8.45 and 78.14x107cfu/g.D.W for mixtures C1 and C4 
respectively. Thereafter, the densities decreased gradually towards the end of composting process Similar results 
were found by Flynn and   Wood (1996) and Tiquia (2002). 
 

 
 
Fig. 2: Change in log number of total bacterial count (thermophilic) in different compost piles. 
 
3.1.2. Fungi: 
 
 Fungi numbers meso and thermophilc showe that in (Table 5) and Figs. (3 and 4) are also beloved to be 
involved in the decomposition of cellulose, lignocellulosic and starchy compounds of the compost (Tiquia et al., 
2002). Fungal numbers declined dramatically at temperatures above 50ºC. But recovered later when compost 
temperatures were moderate (below 45ºC).  
 
Table 3: Fungi  populations (cfu/.D.W) during of composting with different amendments. 

Compost 
piles 

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

Mesophiles  x106 
C1 6.80 17.10 26.33 56.00 78.20 34.00 13.85 7.00 
C2 40.20 11.28 81.25 113.25 119.63 53.32 32.22 12.11 
C3 52.3 36.00 112.20 128.24 162.45 79.65 49.70 21.63 
C4 74.00 51.14 127.88 142.51 189.43 88.00 65.21 36.52 

Thermophiles  x106 
C1 0.41 15.10 6.20 4.00 1.50 0.90 0.11 0.08 
C2 1.28 52.00 45.14 15.52 9.64 2.70 0.94 0.16 
C3 4.50 75.23 66.36 34.20 19.20 8.25 3.20 1.58 
C4 6.10 98.14 79.25 56.10 25.45 13.00 4.11 2.25 

 

 
 
Fig. 3: Change in log number of total  fungi (mesophilic) in different compost piles. 
 

 
 
Fig. 4: Change in log number of total  fungi (thermophilic) in different compost piles. 
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 The mesophilic fungi were slightly increased reached maximum at 8 weeks of processing and remained at 
high level thereafter Fig. (3), while thermophilic fungi counts show maximum at the second weeks reached to 
98.14 x106 cfu/g.D.W  in the treatment number (C4), this experiment were chosen to be represented because of 
their pronounced values.  
 Fungi can survive the thermophilic phase as spores or are  re-inoculated into the compost from the 
environment and nutritional conditions are not the only parameters that can affect microbial growth, (Vargas - 
Garcia et al., 2005).  
 
3.1.3. Actinomycetes: 
 
 Table (4) and Fig. (5) Showed that the mesophilic actinomycete numbers were dropped during the first four 
weeks and then increased gradually reached to maximum after 8 weeks.  
 
Table 4: Actinomycetes populations (cfu/.D.W) during of composting with different amendments. 

Compost 
piles 

Periods (weeks) 

0 2 4 6 8 10 12 16 

Mesophiles  x105 
C1 10.10 3.11 2.14 17.12 42.00 39.74 24.30 10.00 
C2 15.20 8.29 6.22 25.10 56.14 44.25 30.00 23.14 
C3 32.87 16.74 10.32 40.00 98.85 76.66 52.11 25.36 
C4 51.36 28.00 15.45 62.28 116.74 88.00 67.14 29.45 

Thermophiles  x105 
C1 0.78 12.10 7.25 4.14 1.20 0.60 0.10 0.003 
C2 2.10 25.36 16.36 12.25 4.32 1.21 0.16 0.01 
C3 7.31 98.47 62.15 38.00 17.63 4.30 0.26 0.12 
C4 11.22 115.25 88.47 52.36 23.00 10.20 1.10 0.19 

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

 
 
Fig. 5: Change in log number of total  actinomycete (mesophilic) in different compost piles. 
 
 On the other hand thermophilic actinomycete numbers reached to maximum after composting for two 
weeks (Table 4 & Fig.6).  
 Thermophilic actinomycetes increased from 7.25 x105 cfu/g.D.W in zero time day to 88.47X105 cfu/g.D.W 
after two weeks for treatment C4 and remained high throughout curing. Actinomycetes utilize complex organic 
compounds and their population still tends to increase in later stages of composting. Their appearance as a grey 
–white growth at the surface of the material is often considered as an indication of compost maturing (Gazi et 
al., 2007). 
 

 
 

Fig. 6: Change in log number of total  actinomycete (thermophilic) in  different compost piles. 
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Table 5: Changes of cellulases activity during of composting  process of  different amendments. 
Periods weeks FP ase (µg/ml) CMC-ase (µg/ml) ß – glucosidase (µg/ml) 
C1 
0 8.10 5.50 125.50 
2 12.23 8.40 145.20 
4 10.85 9.60 180.60 
6 14.90 12.50 160.00 
8 18.60 14.25 171.80 
10 16.80 13.90 175.60 
12 15.45 13.52 180.25 
16 13.69 18.40 235.00 
C2 
0 12.45 10.24 230.80 
2 19.80 14.20 245.22 
4 25.55 13.60 266.14 
6 21.40 15.80 265.20 
8 28.00 17.50 252.10 
10 25.70 16.75 260.90 
12 26.80 20.80 288.70 
16 24.10 22.00 270.60 
C3 
0 16.20 15.86 248.10 
2 20.89 16.00 269.70 
4 25.40 17.75 295.65 
6 30.40 21.80 265.20 
8 36.25 25.00 285.20 
10 29.20 20.00 310.46 
12 32.85 27.34 335.10 
16 39.10 30.80 175.56 
C4 
0 25.00 18.25 270.24 
2 64.72 32.10 325.19 
4 48.20 24.18 245.30 
6 37.36 30.68 313.09 
8 55.10 39.45 326.22 
10 40.25 23.68 344.40 
12 36.30 25.47 398.45 
16 72.10 36.85 420.36 

 
3.2. Cellulases activity: 
 
 Data table (5) show the correlative between enzymatic activities and microbiological population special 
total fungi ,during composting process .Data obvious  FP ase  reached high value in 8 week in both C1 and C2 
18.60 and 28 µg/ml respectively , while C3 and C4 the enzyme  FP ase was the best result in 16 week achieved 
39.10 and  72.10 µg/ml respectively .On other hand ,  CMC ase   achieved high result in 16 week in C1 , C2 and 
C3 but C4  was recorded best result in 8th week achieved 39.45 µg/ml. β- glucosidase was gave high values  
235, 288.7 , 335.1 and 420.36 µg/ml in C1, C2 , C3 and C4 respectively. Thus may be due increase total fungi 
count in 8 and 16  weeks in both C2 and C4 greater than C1 and C3, additional this piles Trichoderma viride and 
Phanerochaete chrysosporium (cellulose decomposers). Cellulase activity is dependent on the types of 
cellulolytic microorganisms which develop on the organic wastes (Goyal et al., 2005), ß-glucosidase activity 
had an evaution pattern similar to total cellulose activity, showing an increase of its enzymatic activity at the 
final 8 weeks of composting and decrease during the curing phase. Cunha-Queda et al. (2007). 
 
Table 6: Changes of hemicellulose, cellulose and lignin in different stages of  composts. 

Type Period 
(month) 

Hemicellulose Cellulose Lignin 
Dry  

weight  
(kg) 

Hemicelllose 
% 

Loss 
% 

Dry  
weight  

(kg) 

Cellulose 
% 

Loss 
% 

Dry  
Weight 

 (kg) 

Lignin 
% 

Loss 
% 

C1 

0 201.60 24.10 - 332.51 39.75 - 115.44 13.80 - 
1 175.00 23.35 13.19 287.17 38.10 13.64 105.52 14.00 8.59 
2 144.49 22.00 28.33 248.91 37.90 25.14 95.57 14.40 17.21 
3 128.58 21.55 36.22 223.86 37.52 32.68 86.51 14.50 25.06 
4 118.71 21.21 41.12 210.49 37.45 36.70 81.72 14.54 29.21 

C2 0 200.09 23.85 - 328.19 39.12 - 109.82 13.09 - 
1 144.45 21.26 27.81 239.14 35.20 27.13 92.80 13.66 9.11 
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2 120.57 20.38 39.74 204.74 34.60 37.63 82.24 13.90 25.11 
3 109.08 19.76 45.48 186.58 33.80 43.15 77.89 14.11 29.07 
4 98.82 18.30 50.61 181.71 33.25 44.63 75.60 14.00 31.16 

C3 

0 315.40 27.50 - 414.04 36.10 - 174.33 15.20 - 
1 212.80 23.10 32.53 315.98 34.30 23.68 150.71 16.36 13.55 
2 167.19 20.64 46.99 262.94 32.46 36.49 136.49 16.85 21.71 
3 137.53 18.76 56.40 233.13 31.80 43.69 125.80 17.16 27.84 
4 128.13 18.26 59.38 220.68 31.45 46.70 120.69 17.20 30.77 

C4 
 
 
 
 

0 320.62 26.90 - 409.93 35.70 - 170.52 14.85 - 
1 192.32 22.35 40.02 280.51 32.60 31.57 138.53 16.10 18.76 
2 147.92 20.10 53.86 234.47 31.86 42.80 122.90 16.70 27.93 
3 130.84 18.85 59.19 210.18 30.28 48.73 117.30 16.90 31.21 
4 112.89 17.50 64.79 190.31 29.50 53.58 110.31 17.10 35.31 

 
3.3. Degradation of hemicellulose, cellulose and lignin during composting: 
 
 Percentages of hemicellulose, cellulose and lignin are presented in Table (11). These data are used for 
making calculations to estimate the changes on dry weight, and their losses during composting process. Values 
of hemicellulose percentages for all compost piles showed gradual decreases during the composting 
course.These percentages decreased from 24.10 to 21.12%, 23.85 to 18.30%, 27.50 to 18.26 and from 26.90 to 
17.50 % for compost piles mix 1, 2, 3 and 4, respectively.  
 All compost piles exhibited high reduction in hemicellulose dry weight during the 2 months of composting, 
and then little reductions were observed.  
 The loss percentages of hemicellulose after second months of composting were 28.33, 39.74, 46.99 and 
53.86 % for compost pile mix 1, 2, 3 and 4, respectively. 
 Addition of microbial inoculants and cattle dung to compost piles mix, increased the loss percentage of 
hemicellulose throughout the composting course, when values of hemicellulose loss %. Were compared with the 
corresponding one of compost pile C1. The maximum loss % was 50.61, 59.38 and 64.79 respectively, at the 
end of composting period in comparison with loss % of 41.12 for compost pile mix1. It was observed that 
addition of natural rocks and microbial inoculants together to compost pile mix 4 maximized the loss % of 
hemicellulose.  
 Data of cellulose percentages for all compost piles showed little decreases. These percentages of cellulose 
decreased from 39.75 to 37.45 %, 39.12 to 33.25 %, and 36.10 to 31.45 % and from 35.70 to 29.50 % for 
compost piles C 1, 2, 3 and 4, respectively. All compost piles exhibited high reduction in cellulose dry weight 
during the 2 months of composting, and then little reductions were determined. The loss percentages of cellulose 
after second months of composting were 37.90, 34.60, 32.46 and 31.86 % for compost pile mix 1, 2, 3 and 4, 
respectively.  
 Addition of microbial inoculants and cattle dung to compost piles mix. increased the loss percentage of 
cellulose throughout the composting course, when values of cellulose loss % were compared with the 
corresponding one of compost pile mix.1. The maximum loss % were 44.63, 46.70 % and 53.58 %, respectively, 
at end of composting period in comparison with loss % of 36.70 % for compost pile C1. The loss percentages of 
cellulose in general, were lower than those of hemicellulose during the composting course for all compost piles. 
 Percentages of lignin for all compost types showed gradual increases during the three months of 
composting course. The increse from 13.80 to 14.50, 13.09 to 14.11 %, 15.20 to 17.16 % and from 14.85 to 
16.90 % for compost piles mix 1, 2, 3 and 4, respectively. Very little decreases in lignin percentages after 4 
months of composting for all compost piles. The compost piles exhibited high reduction in lignin dry weight 
during the first months of composting. The loss percentages of lignin after first months of composting were 
8.59, 9.11, 13.55 and 18.76 % for compost pile mix 1, 2, 3 and 4, respectively.  
 Addition of microbial inoculants and cattle dung to compost piles mix. Increased the loss percentage of 
lignin throughout the composting course, when values of lignin loss %. Were compared with the corresponding 
one of compost pile mix.1.The maximum loss % were 31.16, 30.77 and 35.31 %, respectively at the end of 
composting period in comparison with loss % of 29.21 for compost pile mix1. The loss percentages of lignin are 
in general was lower the those of hemicellulose and cellulose during the composting course for all compost 
piles. The degradation order of biomacromolecules is hemicellulose > cellulose > lignin. 
 The major component of lignocellulose materials is cellulose, along with lignin and hemicellulose.cellulose, 
and hemicellulose are macromolecules from different Sugars, whereas lignin is an aromatic polymer synthesized 
from phenylpropanoid precursors. The composition and percentages of these polymers vary from one plant 



75 
Res. J. Agric. & Biol. Sci., 8(2): 68-77, 2012 

species to another. Moreover, the composition within a single plant varies with age, stage of growth, and other 
conditions (Jeffries, 1994). 
 Most of the cellulolytic microorganisms belong to bacteria and fungi, able to degrade cellulose. Cellulolytic 
and ligninolytic microorganisms can establish Synergistic relationships with non-cellulolytic species in 
cellulosic wastes. The interactions between these Populations lead to enhance the degradation of cellulose and 
lignin, releasing carbon dioxide and water under aerobic conditions, and carbon dioxide, methane and water 
under anaerobic conditions (Be´ guin , 1994 and Leschine,1995) 
 Hammouda and Adams (1989) reported lignin degradation ranging from 17% to 53% in grass, hay and 
straw during 100 days of composting, Interestingly, after this initially high decomposition rate under 
thermophilic conditions, In contrast, in a laboratory incubation study, Horwath et al. (1995) measured 25% 
lignin degradation during mesophilic composting and 39% during thermophilic composting of grass straw 
during 45day experiments. 
 
3.4. Humic substances: 
 
 Table (7) observed that the humic acid percentages increase with advance compost periods and reach to 
maximum value in final stage in all compost piles, and highest values in C2 and C3 achieved 12.29 and 10.71 
respectively. On the other hand fulvic acid.  
 
Table 7: Change of humic and fulvic acids in different stages of composts. 

Type Period 
(month) Humic acid % Fulvic acid % HA/FA 

ratio 

C1 

0 2.59 5.5 0.47 
1 4.14 8.38 0.49 
2 5.0 7.2 0.69 
3 5.92 6.37 0.93 
4 10.01 8.75 1.14 

C2 

0 3.85 6.65 0.58 
1 5.85 7.75 0.75 
2 7.6 7.9 0.96 
3 11.39 8.0 1.42 
4 12.29 8.17 1.5 

C3 

0 4.0 5.3 0.6 
1 5.28 6.15 0.86 
2 5.65 6.5 0.87 
3 6.4 6.7 0.96 
4 10.71 5.56 1.93 

C4 

0 3.6 5.5 0.65 
1 4.22 6.4 0.66 
2 6.1 6.4 0.95 
3 7.10 6.69 1.06 
4 9.45 6.12 1.54 

HA : humic acid 
FA: fulvic acid 
 
was highest value in initial stages of all compost piles, then low with advanced stages of composts and achieved 
lower  values in C3 and C4 respectively, this  due to the celluolytic microorganisms begin in initial stage 
degradability slowly to cause small molecule compound (fulvic acids) and leave some compound hard 
degradable like lignin, then nearly final stage of composts are polymerized and small compound got large 
molecule (humic acids). Also, data showed HA/ FA ratio increased with advanced compost stages this mean 
compost piles nearly too matures stage. Compost number 2 and 4 were fast to reach mature stage, because 
HA/FA ratio achieved 1.42 and 1.06 in 3ed month respectively this may be found microbial inocula in two piles 
gave fasting  to reach mature phase. Similar results have been reported by Govi et al. (1994). 
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