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ABSTRACT 

The large amounts of bagasse and filter cake as organic wastes are annually produced in the sugar 

cane industry those are important materials for compost production. This study was done to 

investigate compost production by using Thrichoderma fungus, different acidities of the used 

water in moistening organic wastes and nitrogen in a factorial completely randomized design. 

Treatments included different levels of water pH for moistening organic matter and urea. Each 

treatment contained a mixture of bagasse, filter cake, manure and fresh alfalfa; that the 

microorganism’s suspension was sprayed on the raw materials amounted 2.5 mg/kg
-1

 dry organic 

matters. Results indicated that the C/N ratio reduced to less than16% in produced compost. 

Treatment having pH=5.5 of the used water with 0.5% urea was suitable for providing compost 

from the cane organic wastes. 
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1. Introduction 

 

Sugar extraction from the cane stalks provides a cellolosic residue (bagasse) as a by-

product of the plant fresh weight. The utilization of this residue is important for the economy of 

the global use of the crop. One of the options for bagasse utilization is as organic soil 

amendment. There is a market for bagasse as a fuel or matter for paper production and 

domesticated meal, but no market for filter cake. Currently, the only option for filter cake 

utilization is as an organic soil amendment or as landfill (Meunchang et al., 2005). However, the 

direct incorporation into the soil of raw wastes such as the bagasse is not usually suitable because 

they may cause undesirable effects such as phytotoxicity and soil nitrogen immobilization (Negro 

et al., 1999). It is a well known fact that composting is one of the most suitable ways of 

converting organic wastes into more stable products which are safe and beneficial to plant 

growth, as well as an environmentally friendly and economical alternative method for treating 

solid waste (Huang et al., 2006). With regards to the great C/N ratio in bagasse, it is important 

that how this material can rapidly be converted to a stable product which may be useful in crop 

production. Over the past decades, effective inoculation has been reported by several researchers 

(Shin et al., 1999; Makaly Biey et al., 2000; Baheri and Meysami, 2002; Xi et al., 2005; Barrena 

et al. 2006). Various specialized inocula have been applied in practice. Hatakka (1994) studied 

lignin-modifying enzymes from selected white-rot fungi and found that white-rot fungi played an 

important role in lignin degradation.  

Whit-rot fungi such as Phanerochate chrysosporium and Coriolus versicolor are the most 

efficient ligninolytic organisms described to date. Their ability to degrade lignin and a wide 

variety of aromatic compounds is due to a non-specific extracellular enzyme system, which 
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involves lignin peroxidases, laccases and manganese-dependent peroxidases as well as hydrogen-

producing oxidases (Kirk and Farrell, 1987; Reddy, 1995). Several reports have demonstrated the 

contribution of these enzymes to humification, e.g Ruttimann-Johnson and Lamar (1996) and 

Chefetz et al. (1998). Production of ligninolytic enzymes is influenced by culture condition and 

the composition of the medium (Ikehata et al., 2004), and optimum levels for these factors vary 

according to microorganism and substrate (Zhao et al., 1996). Lignin-degrading microorganisms 

accelerate the compositing process and increase the compost quality (Lopez et al., 2002; Elorrieta 

et al., 2002). 

Excluding C/N ratio, temperature, aeration, mixing and turning, other factors such as pH 

and materials added to organic mass can influence the decomposition of organic wastes by 

microorganisms and thus derived compost quality. Therefore, the aim of this study in addition to 

investigation of compost formatting from sugar cane mill wastes by two lignocelluloytic fungi is 

focuses on the effects that different treatments of nitrogen and pH of water used for moistening 

organic wastes have on compost quality. 

 

 2. Material & methods 

 

In this study, filter cake and bagasse were collected from Haft Tappeh factory after sugar 

extraction in Khuzestan province, Iran. Both by-products were air dried to a moisture content of 

10% and had characteristics as shown in Table 1. The C/N ratio needed for effective composting 

is between 25 and 40, depending on the particular organic substance (Glueke, 1991 cited by 

Meunchang et al., 2005). In this research, therefore, fresh alfalfa and manure were added to 

bagasse and filter cake for reduction of C/N ration to about 35. At the first stage, 36 mass were 

provided that each contained 50, 50, 20 and 12 kg respectively of bagasse, filter cake, manure 

and fresh alfalfa, i.e. 12 treatments and each in three replicates. The lingo-cellulolytic 

microorganisms were composed of Trichoderma harzianum and T.koningii provided by the 

Zhongjia biological Technique Company limited (china). 

 

Table 1. Some properties of baggase and filter cake used  

Analysis Bagasse Filter cake 

pH in 1:5 extract 4.5 7.8 

EC in 1:5 extract (dS/m) 0.03 0.62 

Total nitrogen (%) 0.48 1.64 

Carbon/Nitrogen ratio 110 15 

Total phosphorus (%) 0.05 0.84 

Total potassium (%) 0.16 0.33 

 

These microorganisms were cultivated by potato dextrose agar (potato extract 200 g.l
-1

 agar  

20 g.l
-1

). During cultivating process, the microbial colonies were counted using a standard 

dilution-planting procedure until to reach the desired concentration of 1*10
9
CFUml

-1
 for 

composting inoculation. The experimental design was factorial completely randomized included 

12 treatments and they were replicated three times with two factors (treatment and time). 

Treatment included three level of pH water used in moistening organic matter (pH equal 3.5, 4.5 

and 5.5) and four level of urea fertilizer (0.5, 1, 1.5 and 2% w/w fertilizer/organic matter). At the 

initial stage of composting, the microorganisms’ suspension was sprayed on the raw material 

amounted 2.5 mg.kg
-1

 dry organic matters. Treatment were done in pits (1m×1m×1m) and for 
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maintaining temperature and moisture, the pits surface have been covered by plastic. During 

compositing, materials were manually mixed at a week intervals throughout the composting 

period to provide aeration. The compost temperature was monitored using glass thermometers. 

One thermometer was placed in the central part of each pile of compost and read daily. The 

moisture level of the mixtures were measured gravimetrically every a week and an appropriate 

amount of water was sprinkled onto the pile to increase the moisture content to 60% by weight. 

The pile was mixed to uniformly distribute the water. A representative sample was taken from 

composite sub-samples collected from each compositing pile every week after mixing. In the end 

of composting process (after 70 days), when the piles temperature reached below 35
°
C, 

Azotobacter inoculation as modified molasses mixture amounted 2ml/kg dry organic matters was 

added to the piles (20g molasses/1L water with pH=7). Final samples were taken from treatments 

at the end of experiment.  

The samples were air dried and ground to pass through a 1 mm sieve. Total kjeldahl 

nitrogen (TKN) and total organic carbon (TOC) of samples were estimated by using a micro-

kjeldahl method (Singh and Pradhan, 1981) and Walkey and Blacks Rapid titration method 

(1934). Total phosphorus (TP) was determind spectrophotometrically while total potassium (TK) 

was detected by flame emission technique. Microelements were also determined on by Atomic 

Absorbtion technique. The pH and EC were determined on a water extract from compost using 

compost to water ratio of 1:5 by weight. 

All the results reported are the means of three replicates. One way analysis of variance 

(ANOVA) was done using the SAS and MSTATC programs. The objective of statistical analysis 

was to determine any significant differences among the parameters analyzed for different 

treatment. 

 

3. Results and Discussion 

 

3.1. Effect of Time 

 

Table 2 indicates the mean C and N percent and C/N ratio during time, respectively. In 

initial 14 days that the temperature was near 60
 o

c (Figure 1), only physical from of organic 

matter had changed due to the slow decomposition, although alfalfa had approximately been 

decomposed. Loss of CO2 in this stage was 3.76% of total carbon. This is due to the thermophylic 

bacteria activity that this temperature (59-65
°
C) is an activator for their activity.  

 

Table 2. The C, N, C/N mean of different treatments during the composting process 
Sampling time (week) 

 
C (%) N (%) C/N 

0 44.5 a 1.28 e 35.4 a 

2 40.7 b 1.27 e 32.5 b 

4 39.8 b 1.5 d 26.8 c 

6 39.5 b 1.63 c 24.4 d 

8 33.35 c 1.86 b 17.9 e 

10 32.4 c 2.05 a 15.9 f 

 

In first phase, reduction of carbon is sharp to denote on decomposition of the carbonic 

compounds with low molecular weight such as soluble sugar. At the second phase, i.e. next 28 

days, temperature slowly reduced from 59 to 51.5
°
c. When easily decomposable organic matters 
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were decomposed, consequently the great C/N organic compounds remained; and when 

temperature reduced below 60
°
c, this can to prepare a suitable environment for fungi activity 

(Tang et al., 2007). Although a high C/N ratio is usually required for lignin degradation by fungi, 

the nitrogen source greatly affects this activity (Lopez et al., 2006). Capability of Trichoderma 

fungi in digesting cellulitic materials have been proved by researchers (Hataka, 1994; Meunchang 

et al. 2005; Singh and Sharma, 2002). Total C has only declined 1.2% that is due to the high 

resistance of reminds compounds to decomposition. At third stage (28 days), Loss of carbon was 

7.12%. The great part of cellulose and lignin decomposition is done at the end of composting 

process by fungi, when temperature reduces. Temperatures 34-55
°
C and pH= 7.5 to 7.9 are 

suitable conditions for these fungi.    
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Figure 1. Mean temperature during the time of composting 

 

Total N of second and third phases was greater than first phase. There is a distinct increase 

in total N of compost due to decrease in C than N during composting. Total N increased 0.36% at 

the second stage and 0.41% at the third stage. In these stages, temperature has fallen below 55
°
C 

and carbohydrates to be made available for N fixation by Azotobacters. During the maturation 

phase of composting, N was stabilized because of decrease in NH3 volatilization, pH and 

temperature and increase in nitrification (Meunchang et al., 2005). The maturing of compost is a 

very important parameter for both compost production process and its application. In mature 

compost, NH4
+
/NO3

- 
and C/N rations have reduced in comparison to the original material (Bernal 

et al., 1998; Zucconi et al., 1981). 

The C/N ratio of compost was stabilized after approximately 70 day. The final C/N ratio of 

approximately 15.89 indicated that it would be good source of N. C/N ratio reduced 

approximately 3, 8 and 8.5% at phases 1, 2 and 3, respectively. This reduction at the first phase is 

due to decrease of C, at the second phase due to increase of N. The final compost materials 

appear to be suitable for agronomic use. It contain suitable characteristics of pH, EC are likely of 

pathogens because of the high temperatures (Haug, 1993). Compost appears to be good source of 

plant nutrients such as N, P, K and Ca.  

 

3.2. Effect of Treatments 

 

An important factor in the production of compost is pH. Results of Table 4 indicate that the 

average of pH is more than 7 in each of treatments. This denote to suitable aeration in organic 



The 1
th

 International and The 4
th 

National Congress on 
Recycling of Organic Waste in Agriculture 

 26 – 27 April 2012 in Isfahan, Iran 
 

 

 

- 5 - 

 

masses. Since pH>9 cause to loss nitrogen as ammonia (Finestin and Miller, 1985), it seems that 

the ammonia volatilization is not considerable, because the average of pH not more than 8.2. 

Miller (1990) believed that there is any necessity in adjusting primary pH, because composting is 

a strong process to adjust initial pH. The variation of treatments pH is about 0.5 units that are 

negligible. This topic shows that the effect of applied pH has been corrected during composting 

process.  
 

 

 

Table 4. The effect of treatments on pH, salinity and Reduce of compost weight than primary 

weight of fresh materials. 
Treatment number 
Factor 

1 2 3 4 5 6 7 8 9 10 11 12 

EC (dS/m) 3.9 4.2 4.7 5.1 4.8 4.9 5.3 5.6 5.0 4.8 5.7 6.0 
pH 7.8 7.9 8.0 8.2 7.8 8.0 8.0 8.2 7.8 7.8 7.7 7.7 
W*(%) 72 69 68 72 77 74 71 72 74 73 70 69 

W*: Reduce of compost weight than primary weight of fresh materials  

 

Salinity is another important factor of produced compost. When the salinity increases, the 

use of compost tend to accumulation of salts in soil. The EC measurements of produced compost 

showed that the average of EC in treatments was less than 6 dS/m during the composting process 

that is very suitable as compared with municipal wastes compost. Produced compost of municipal 

wastes has a large salinity, so that its electrical conductivity is usually more than 10 dS/m (Hote 

Grabe, 1997). It is not proposed, therefore, repeated use of this compost. Cane organic wastes 

compost (bagasse) can be continued used for different crops. Table 4 showed that the changes of 

electrical conductivity in organic masses have a direct relationship with the used urea variations. 

The EC mean was 4.5 dS/m in 0.5% urea treatment, while this was 5.5 dS/m for 2% urea 

treatment. These results indicate the future use of urea not only increases some problems in 

compost ecosystem due to ammonia, but also tend to further salinity f produced compost. 

Therefore, with regard to this that a less salinity is counted as a better quality of produced 

fertilizer, treatments no. 1, 2, 5, 6, and 10 are classified as suitable treatments. 

Results relate to decrease in compost weight than primary fresh weight of organic wastes is 

observed in figure 5. Organic wastes have approximately lost 2/3of its weight in composting 

process that this is important with the view of better transportation, storekeeping and distribution 

of compost. The highest loss of weight is related to treatments no.5, 6, 9 and 10 that have the 

greatest loss in carbon, greatest nitrogen, consequently, they have the greatest C/N. Mature 

compost can be of high value for crop nutrition, in contrast to immature compost which may 

result in net immobilization of soil N into the microbial biomass, and may induce N deficiency in 

crops (Inbar et al., 1993). 

Table 5 indicate the chemical analysis of produced compost in compared with municipal 

wastes compost (no. 13) that is related to Ghazifard and Goudini (1999). Regarding results, it is 

observed that the concentration of nitrogen, phosphorus, potassium and particularly iron in the 

cane organic wastes compost is higher than municipal wastes compost. In arid and semi-arid 

regions of Iran e.g. Khuzestan that is low the iron availability, therefore, it can be disappeared 

iron chlorisis by the use of cane organic wastes compost in addition to amending soil physico-

chemical properties.  

 

 

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T4B-3V977B9-3&_user=1901209&_coverDate=01%2F03%2F1999&_alid=776979669&_rdoc=3&_orig=search&_cdi=4970&_sort=d&_docanchor=&view=c&_ct=3&_acct=C000055263&_version=1&_urlVersion=0&_userid=1901209&_fmt=full&md5=346bf69195dadd0e9c60f6089754f96c#b6
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Conclusion 

 

In conclusion by the use of Thrichoderma fungi inoculation, urea and adjusting pH of water 

used in moistening organic wastes, we can to decrease C/N ratio below 20 in 10 weeks period. 

Treatments no.5, 6, 9 and 10 were suitable pay attention to carbon, nitrogen, C/N ratio and 

decrease in compost weight, but the best treatment from this view and decrease in costs, 

moreover, less usage of urea in abundant production of compost is treatment no.9. It is better to 

investigate the effect of some new compounds such as molasses (enrichment of potassium) or 

ammonium sulfate instead of urea in the future studies.  

 

 

Table 5. The chemical analysis of produced compost in different treatments as copared with 

municipal wastes compost (no. 13) that is related to Ghazifard & Goudini (1999). 
Treatment 
Number 

Cu Zn Mn Fe 
pH EC 

(dS/m) C/N OC K P N 
mg/kg % 

1 40 74 177 13000 7.7 3.7 16.0 32.6 1.2 0.7 2.0 
2 36 73 184 13000 7.5 4.2 17.0 36.5 1.1 0.6 2.1 
3 37 79 216 14000 7.5 4.8 18.0 37.6 1.7 0.7 2.1 
4 37 86 234 15000 7.8 3.4 16.0 32.5 1.3 0.8 2.0 
5 42 84 230 15000 7.5 3.8 17.0 36.7 1.3 0.8 2.2 
6 37 77 211 14000 7.8 4.0 15.0 30.2 1.3 0.7 2.1 
7 39 76 224 14000 7.6 4.6 16.0 32.8 1.3 0.7 2.1 
8 36 72 202 13000 7.7 4.6 16.0 33.6 1.8 0.7 2.2 
9 36 78 244 15000 7.6 5.0 16.0 33.0 1.8 0.7 2.1 
10 38 81 253 19000 7.6 3.8 14.0 30.0 1.7 0.7 2.1 
11 39 77 312 19000 7.5 4.4 19.0 33.5 1.0 0.6 1.7 
12 39 69 266 17000 7.5 4.0 19.0 34.1 1.0 0.5 1.8 
13 113 337 317 10000 7.7 18.6 18.0 24.0 0.2 0.4 1.3 

 

 

References 

 

1. Baheri H and Meysami P. 2002. Feasibility of fungi bioaugmentation in composting a flare pit 

soil, J. Hazard. Mater. 89 (2-3): 279-286.  

2. Barrena R, Pagans E, Faltys G and Sánchez A. 2006. Effect of inoculation dosing on the 

composting of source-selected organic fraction of municipal solid wastes, J. Chem. 

Technol. Biot. 81: 420–425.  

3. Bernal MP, Paredes C, Monedero MA, Cegarra J. 1998. Maturity and stability parameters of 

composts prepared with a wide range of organic waste. Bioresour. Technol., 63: 91-99.  

4. Chefetz B, Chen Y and Hadar Y. 1998. Purification and characterization of laccase from 

Chaetomium thermophilium and its role in humiphication. Appl. Environl. Microbio., 64: 

3175-3179.  

5. Elorrieta MA, Lopez MJ, Suarez-Estrella F, Vargas-Garcia MC and Moreno J. 2002. 

Composting of different horticultural wastes: effect of fungal inoculation. In: Insam, H., 

Riddech, N., Klammer, S. (Eds.), Microbiology of Composting. Springer, Heidelberg, pp. 

119-132.  

6. Finstein MS, Miller FC. 1985. Principles of composting leading to maximization of 

decomposition rate, odour control and cost effectiveness In: Gasser, J. K. R. (Ed.), 

Composting of Agricultural and Other Wastes. Elsevier, Barking, Essex, pp. 13-26. 



The 1
th

 International and The 4
th 

National Congress on 
Recycling of Organic Waste in Agriculture 

 26 – 27 April 2012 in Isfahan, Iran 
 

 

 

- 7 - 

 

7. Ghazifard A and Goudini H. 1999. The effect of aeration amount on quality of final compost, 

Research-Scientific Journal of Isfahan University, 10 (1-2): 99-108. 

8. Golueke CG. 1991. Principle of Composting. In: BioCycle Journal. The Art and Science of 

Composting. The JG Press Inc., PA, USA. 

9. Hataka A. 1994. Lignin-modifying enzymes fromselected white-rot fungi: production and role 

in lignin degradation, FEMS Microbiol. Rev. 13: 125-135. 

10. Haug RT. 1993. The practical handbook of compost engineering. Lewis Publishers, Boca  

Raton, Florida. 

11. Honte V. and Gerabe K. 1997. The production of compost organic fertilizer. Translated by 

Parvaresh & Shahmansouri, Khom Porsesh Press. 

12. Huang GF, Wong QT. Wu JWC and Nagar BB. 2006. Transformation of organic matter 

during co-composting of pig manure with sawdust, Bioresour. Technol. 97: 1834–1842.  

13. Ikehata K, Buchanan ID, Smith DW. 2004. Recent development in the production of 

extracellular fungal peroxidases and laccases for waste treatment. J. Environ. Eng. Sci., 3 

(1): 1-19.  

14. Inbar Y, Hadar Y. and Chen Y. 1993. Recycling of cattle manure: The composting process 

and characterization of maturity. J. Environ. Qual. 22: 857–863. 

15. Lopez MJ, Vargas-García, MC and Suárez-Estrella F. 2006. Biodelignification and 

humification of horticultural plant residues by fungi. Int. Biodetrior. Biodegr. 57 (1): 24-

30.  

16. Makaly Biey E, Mortier H. and Verstraete W. 2000. Nitrogen transfer from grey municipal 

solid waste to high quality compost. Bioresour. Technol. 73: 47-52.  

17. Meunchang, S., Panichsakpatana, S., and Weaver, R.W. 2005. Co-composting of filter cake 

and bagasse; by-products form a sugar mill. Bioresource Technology, 96 (4): 437-442.  

18. Miller FC. 1990. Composting as a process based on the control of ecologically, Latorbe 

University, Bundoora, Victoria, Australia. 

19. Negro, M.J., Solano, M.L., Ciria, P. and Carrasco, J. 1999. Composting of sweet sorghum 

bagasse with other wastes. Bioresource Technology, 67: 89-92.  

20. Reddy CA. 1995. The potential for white-rot fungi in the treatment of pollutant. Curr. 

Opinion Biotechnolo., 6: 320-328.  

21. Ruttimann-Jahnson C and Lamar RT. 1996. Polymerization of pentachlorophenol and ferulic 

acid by fungal extracellular lignin-degrading enzymes. Appl. Environ. Microbio. 62: 3890-

3893.  

22. Shin HS, Hwang EJ, Park BS and Sakai T. 1999. The effects of seed inoculation on the rate 

of garbage composting, Environ. Technol. 20: 293-300. 

23. Singh R and Pradhan K. 1981. Determination of nitrogen and protein by Kjeldahl method. In: 

Forage Evaluation Science. Pvt. Publishers Ltd., New Delhi, p. 23. 

24. Singh A. and Sharma S. 2002. Composting of a crop residue through treatment with 

microorganisms and subsequent vermicompost. Bioresource Technology, 85: 107-111.  

25. Tang JC, Shibata A, Zhou Q. and Katayama A. 2007. Effect of temperature on reaction rate 

and microbial community in composting of cattle manure with rice straw. J. Bioscie. Bioeng. 

104 (4): 321-328.  

26. Walkey JA. and Black JA. 1934. Estimation of organic carbon by the chromic acid titration 

method. Soil Sci. 37: 29-31. 

27. Xi BD, Zhang GJ and Liu HL. 2005. Process kinetics of inoculation composting of municipal 

solid waste, J. Hazard. Mater. 124: 165–172.  

http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T4B-3V977B9-3&_user=1901209&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_acct=C000055263&_version=1&_urlVersion=0&_userid=1901209&md5=5135a5f926e04983936ec8bdba115e24#bb6
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VG6-4HP6G50-1&_user=1901209&_coverDate=01%2F31%2F2006&_alid=777448901&_rdoc=1&_fmt=high&_orig=search&_cdi=6030&_docanchor=&view=c&_ct=1&_acct=C000055263&_version=1&_urlVersion=0&_userid=1901209&md5=4220f79315d3d31ac39b6cd8176be752
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VG6-4HP6G50-1&_user=1901209&_coverDate=01%2F31%2F2006&_alid=777448901&_rdoc=1&_fmt=high&_orig=search&_cdi=6030&_docanchor=&view=c&_ct=1&_acct=C000055263&_version=1&_urlVersion=0&_userid=1901209&md5=4220f79315d3d31ac39b6cd8176be752
http://www.sciencedirect.com/science/journal/13891723
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%236260%232007%23998959995%23674374%23FLA%23&_cdi=6260&_pubType=J&view=c&_auth=y&_acct=C000055263&_version=1&_urlVersion=0&_userid=1901209&md5=53152e84cfcdea7380a57cefcf891f47


The 1
th

 International and The 4
th 

National Congress on 
Recycling of Organic Waste in Agriculture 

 26 – 27 April 2012 in Isfahan, Iran 
 

 

 

- 8 - 

 

28. Zhao J, de Koker TH, Janse BJ. 1996. Comparative studies of lignin peroxidases and 

manganese-dependent peroxidases produced by selected white rot fungi in solid media. 

FEMS Microbiol. Letters, 145 (3): 393-399.  

29. Zucconi F, Forte M, Monac A, Beritodi M. 1981. Biological evaluation of compost maturity. 

Biocycle, 22 (4): 27-29.  

 

 

 

 


