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Abstract 

 

Conversion and Utilization of wastes is important in today’s world.  Among a large 

amount of waste generated, fish waste which is difficult to handle because of its obnoxious 

odours due to putrefaction can be converted to good quality compost. Plant wastes added to 

the fish waste enhances the degradation of the waste while addition of microbes like 

Aspergillus niger and enrichment with tri calcium phosphate added to the quality of the 

product. It has been observed that there has been consistent quality maintenance in wastes 

that included both fish and plant wastes.    

The present study was conducted to identify a mechanism of converting the enormous 

amounts of fish waste and related material along with vegetable wastes as a good quality 

compost. Further, the use of enrichments like tri calcium phosphate along with phosphate 

solubilizing fungi like A. niger was studied to enable the task of not only eliminating 

wastes but to ensure the production of a degraded product to be used as supplement 

nutrition for the growth of crop plants.  
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INTRODUCTION 

Biodegradable matter is generally organic material that serves as a nutrient for 

microorganisms. Microorganisms are so numerous and diverse that, a huge range of 

compounds are biodegraded. Fish waste is a potentially valuable resource from which 

high-value products can be obtained. Anaerobic digestion of the original fish waste and the 

fish sludge remaining after enzymatic pre-treatment to extract fish oil and fish protein 

hydrolysate was evaluated regarding the potential for methane production ( Nges IA, 

Mbatia B, Björnsson L. 2012). In most instances the fish which is pre-cooked is used for 

the process of composting to ensure a product which does not produce offesive odours and 

composted under anaerobic conditions. 

Fish wastes include whole waste fish that contains viscera and racks that remain after 

filleting. The racks include skin, heads, fins, tails and backbones. Fin fish wastes are thus 

rich in proteins and bones contain some lipids. The finfish carry up to 8% Nitrogen, 7% 

phosphorus, and 15% calcium and all the elements essential to life. 

Fish waste cannot be used directly for land manuring or land spreading due to unique 

obnoxious odour of the putrefying fish. Ploughing is also difficult when the soil is 

https://en.wikipedia.org/wiki/Organic_material
https://en.wikipedia.org/wiki/Microorganisms
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nges%20IA%5bAuthor%5d&cauthor=true&cauthor_uid=22784804
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mbatia%20B%5bAuthor%5d&cauthor=true&cauthor_uid=22784804
http://www.ncbi.nlm.nih.gov/pubmed/?term=Björnsson%20L%5bAuthor%5d&cauthor=true&cauthor_uid=22784804
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excessively wet. The fish proteins, lipids and chitin are easily broken down by exoenzymes 

and autolytic enzymes in dead cells, even under conditions in which the decomposer 

organisms themselves are not active. The intestine and muscle tissue of fishes are 

particularly rich n enzymes that degrade various components of fish e.g.., proteins, scales 

and skin. (Martin and Patel, 1991). 

In composting, fish waste or parts is mixed with plant waste such as sawdust, peat, wood 

chips, leaves, bark or branches. Microorganisms in the pile feed on the waste and over a 

period of several months convert it into rich humus. In the process, the microorganism 

generate a great deal of heat which pasturises the product, eliminating odour and 

destroying disease organisms and weed seeds. Further, the addition of vegetable wastes can 

enhance the quality of the product by further degradation with an enriched organic matter. 

A way of minimizing the environmental problems generated by the high amount of 

fishwaste is its transformation in a product to be incorporated as ingredient in animal 

rations (Ristic et al.; 2002). A viable alternative would be the production of fish silage, as it 

is an easy-to-make product which requires low investments. The product has a good 

nutritive quality and can, therefore, be very useful in animal feeding (Berenz, 2003). 

 

METHODOLOGY 

 

Raw Materials for compost preparation: 

a) Experiments were carried out to evaluate the biodegradation of fish waste and 

vegetable waste collected from the two markets in Bangalore ie . , H.A.L and K.R.Puram. 

These putresible waste were biologically stabilized through composting in aerated heaps in 

pots. (plate 1)  

 Fish waste and vegetable waste were filled in pots by taking them in equal amounts 

in order to obtain a humified organic matter along with phosphate solubilisers as 

agricultural soil conditioners. 

b) Micro-organism used: The micro-organism used in the present study was 

Aspergillus niger,  an efficient phosphate solubiliser. 

c) Phosphate source : Tricalcuim phosphate was the insoluble phosphate used.  

 

 

Compost Treatments:  

a) The different treatments of the compost were :  

 Control : 

i) F.W. –  Fish waste  

ii) F.W + V.W – Fish waste and vegetable waste 

iii) V.W – Vegetable waste 

iv) FW+ S – Fish waste and soil  

 

b) Experimental set – 1 :  

i) F.W + A.niger – Fish waste and Aspergillus niger.  
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ii) V.W + A.niger – vegetable waste and Aspergillus niger.  

iii) FW + V.W + A.niger – Fish waste, vegetable waste and Aspergillus niger 

iv) FW + S+A.niger – Fish waste, soil and Aspergillus niger  

 

c) Experimental set – 2 :  

i) F.W + A.niger + P – Fish waste,  Aspergillus niger and phosphate.  

ii) V.W + A.niger + P – Vegetable waste,  Aspergillus niger and phosphate.  

iii) FW + V.W + A.niger + P – Fish waste, vegetable waste,  Aspergillus niger 

and phosphate  

iv) FW + S+A.niger + P – Fish waste, soil,  Aspergillus niger and phosphate.  

 

Analysis of compost: 

 1. Physical analysis of compost: The physical parameters recorded at regular intervals of 

composting include colour and odour of the compost.  

 2. Chemical analysis of compost: 

a) Determination of pH value: The compost samples was regularly checked for pH for 

every ten day by the instrumental method  

b) Estimation of Nitrogen: Total Nitrogen was estimated by the microkjeldal method 

described by Jackson, 1973. 

c) Estimation of Phosphorus: Available phosphorous was determined by the 

Ammonium molybdate method, Jackson, 1973 

d) Potassium content: The potassium content was determined by the flame 

photometric method, Jackson, 1973  

e) Estimation of calcium and Magnesium: Calcium and Magnesium was estimated 

and calculated by the EDTA method  

 

RESULTS AND DISCUSSION 

 

I. Physico – Chemical analysis of the compost: 

a. Physical analysis of the compost included the odour and colour changes of the 

compost. The fresh samples showed the obnoxious odour in the early stages of 

composting, while the samples at 60 days were free of any unwanted odours.  

 The compost at the end of 90 days was a completely degraded matter and the colour 

change from brownish to black was observed.  

b. pH changes in the compost :  

 The composted vegetable matter alone recorded a pH of 8.32 while the fish waste 

alone showed a pH of 6.25 fish waste along with vegetable waste together showed a 

pH of 6.80, while fish waste mixed with soil recorded a pH of 6.37 when A.niger 

was inoculated to the fish waste and vegetable waste, the pH recorded was 7.5, 

while the fish waste along with A.niger recorded a pH of 6.28 and vegetable waste 

with A.niger recorded a pH of 7.5. The next set of experiments recorded the 

following changes with the use of Tricalcium Phosphate. A pH of 6.56 was 

recorded in the fish waste compost along with A.nige rand Phosphate, while 
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vegetable waste along with A.niger and phosphate, showed a pH of 8.04. Fish waste 

along with vegetable waste, A.niger and phosphate recorded a pH of 7.57 and fish 

waste compost with A.niger, soil and phosphate recorded a pH of 7.01.  

c. Nitrogen content: 
 The amount of available Nitrogen in the composted control samples including fish 

waste and vegetable waste, alone the presence of nitrogen was 6.67% and 2.81% 

respectively. Whereas the combination of fish wastes along with vegetable waste showed 

4% Nitrogen content. Fish waste along with soil recorded 2.25% nitrogen. The amount of 

nitrogen in the fish waste compost along with A.niger showed 4.64% while vegetable waste 

along with A.niger recorded 3.59% nitrogen. Fish waste and vegetable waste inoculated 

with A.niger showed 4.43% nitrogen and 0.56% nitrogen was seen in the sample of fish 

waste compost inoculated with A.niger and mixed with soil.(Fig-1).The available nitrogen 

in the fish waste compost inoculated with A.niger and enriched showed 3.45% while 1% 

was recorded in the similar combination of vegetable waste. The combination of fish waste 

and vegetable waste inoculated and enriched showed 2.11% N while 0.56% N was 

recorded in the fish waste composed containing soil, A.niger and phosphate. 

d. Phosphorus Content: 16.66% phosphorus was recorded in the fish waste compost 

alone, while the vegetable waste showed 3.47%. Both fish waste compost and vegetable 

waste together recorded 4.55% phosphate and fish waste treated with soil recorded 12.85% 

phosphate. The available phosphate in fish waste compost inoculated with A.niger showed 

17.02%, while vegetable waste inoculated with A.niger showed 3.0% phosphate. Both fish 

waste and vegetable wastes inoculated with A.niger showed 18.41% while 4.10% was 

recorded with fish waste compost mixed with soil and inoculated with A.niger. Fish waste 

enriched with Tricalcium Phosphate and inoculated with A.niger recorded 28.8% available 

phosphate while vegetable waste enriched with Tricalcium Phosphate and inoculated with 

A.niger showed 31.9% phosphate. Both fish waste and vegetable waste enriched with 

Tricalcium Phosphate and A.niger recorded 12.41% phosphate whereas soil mixed with 

fish waste enriched with Tricalcium Phosphate and A.niger recorded 6.82% available 

phosphorus. (Fig-2).  

e. Potassium Content: The potassium content in the compost containing, fish waste 

alone was 0.65% while vegetable waste alone showed 2.8%. 1.39% potassium was 

recorded in compost containing both fish waste and vegetable waste. Fish waste mixed 

with soil showed 0.60% potassium. Fish waste inoculated with A.niger recorded 0.65% 

potassium while 3.09% potassium was recorded in the vegetable waste alone. 1.08% 

potassium was recorded in the compost sample containing both fish waste and vegetable 

waste inoculated with A.niger recorded 0.3% potassium. 0.4% potassium was recorded in 

the fish waste compost enriched with Tricalcium Phosphate treated with A.niger while 

vegetable waste in the similar treatment recorded 0.43% potassium. 0.72% potassium was 

same in both waste together, treated with A.niger and enriched with Tricalcium Phosphate 

while 0.1% potassium was noticed in fish waste compost treated with A.niger, soil and 

Tricalcium Phosphate. (Fig-3).  

f. Calcium Content: The calcium content was 11.90% in fish waste compost while the 

vegetable waste compost showed 3.82% calcium 6.60% calcium was recorded in compost 

containing both fish waste and vegetable wastes together while fish waste treated only with 

soil showed 9.0% calcium. Fish waste inoculated with A.niger recorded 13.0% calcium 

while vegetable waste inoculated with A.niger recorded 3.0% calcium. 4.2% calcium was 
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seen in both wastes inoculated with A.niger while fish waste mixed with soil, inoculated 

with A.niger showed 7.0% calcium. The phosphate enriched fish waste compost treated 

with A.niger showed 23.4% calcium, while 26.4% calcium was recorded in vegetable 

waste treated with A.niger. 23.2% calcium was recorded in compost containing fish waste, 

vegetable waste treated and enriched with A.niger and Tricalcium Phosphate respectively. 

12.0% calcium was seen in fish waste compost mixed with soil and treated with A.niger. 

(Fig-4).  

g. Magnesium Content: The compost containing fish waste alone showed 0.11% 

magnesium, while vegetable waste compost recorded 0.46% magnesium. The composts 

containing both fish waste and vegetable waste together showed 0.44% magnesium, while 

fish waste treated with soil showed 0.27% magnesium. Fish waste compost along with 

A.niger recorded 0.16% magnesium while vegetable waste compost along with A.niger 

recorded 0.66% magnesium. Both these wastes inoculated with A.niger recorded 0.42% 

magnesium while A.niger inoculated to the fish waste compost mixed with soil showed 

0.33% magnesium. 0.5% magnesium recorded in the fish waste phosphate enriched 

compost treated with A.niger while 0.44% magnesium was seen in the vegetable waste 

compost enriched with phosphate treated with A.niger. The combinations of both fish and 

vegetable wastes enriched and treated with Tricalcium Phosphate and A.niger showed 

0.26% magnesium while 1.70% magnesium was recorded in fish waste compost treated 

with A.niger along with phosphate enrichment. (Fig-5) 

 

 

Fig-1: Nitrogen content in the different compost samples 
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Fig-2: Phosphorus content in the different compost 

samples.
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Fig-3: Pottassium content in the different compost samples: 
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Fig-4: Calcium content in the different compost sample 
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Fig-5: Magnesium content in the different compost samples. 
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CONCLUSION 

 

The most important need of the hour being the utilization of the large number of wastes in a 

useful manner and also to reduce the quantity of the accumulating wastes, a readily 

available technology in no other way being biodegradation has indeed come to the rescue 

of such wastes in the passage of time these putresible waste like the fish waste has become 

a totally biodegraded compost which could be used as on important nutrient supplement for 

the growth of crops.  

 The present study clearly indicates that fish waste alone or in combination with 

vegetable waste can be easily converted into good quality compost in a span of 90 days. 

Further, when fish waste was inoculated with A.niger and enriched with Tricalcium 

Phosphate it indicated the production of good quality compost which can be used in 

organic farming. 

The study aimed at producing a low cost compost with wastes, especially fish and 

vegetables generally  being dumped in garbage bins has paved way for a scientific 

approach towards a greener, cleaner and better tomorrow. Significant results are still 

expected with reference to the above work to enable the end product reach the farm land 

and become user friendly.  

 

REFERENCES 

 

[1.] Agnihotri , V.P. 1970. solubilisation of insoluble phosphates by some soil fungi 

isolated from nursery seed  beds. Can.J.Microbiol. 16 : 877 – 880. 

[2.] Ahmad.N and Jha.K.K. 1968. Solubilisation of rock phosphate by microorganisms 

isolated from Bihar soil. Journal of General and Appl. microb 14 : 56 – 58.  

[3.] Albert L.Lehininger, reprint 2003. Biochemistry, 2nd edn   : 68 – 70. 

[4.] Alexander N.Glazer and Hiroshi Nikaida, 1995, Microbial Biotechnology 2nd edn.  

101 – 120.  

[5.] Barnett, H.L. 1960. Illustrated Genera of Imperfect fungi, 2nd edn, wont Virginia 

University.  



 

                                                         Volume 5 / 

Issue 6 

9 

[6.] Berka .R.M . , Dunn – colemon. N.S . , Ward, M.1992.  Industrial enzymes from 

Aspergilli.  15 : 72 – 80.  

[7.] Bardiya, M.C. and Gaur, A.C. 1974. Isolation and screening of microorganisms 

dissolving low grade rock phosphate. Folia microbiol, 19 : 21 – 30. 

[8.] Charles E.Thomas, 1998. Farm mannure, Allied Scientific Publishers. New Delhi.  

Vol 5  : 38 – 42.  

[9.] Casida, E. 1993. Industrial Microbiology :  390- 91.  

[10.] Canstantine J. Alexopoulous and charles W.Mims, 1983. Introductory 

my8cology, 3rd edn.  86 – 90. 

[11.] Casida, L.E . , J.R. 1959. phosphatase activity of some common soil fungi. Soil 

science ., 87 : 250 – 270. 

[12.] Dramann.  N.S . , Singh; Raman Rai. 1989. Isolation of phosphate solubilisers 

from different sources. Current science.  570 -571.  

[13.] Dua. M. Singh. A . , Sethunanthan. N.Johri 2002. Biotechnology and 

Bioremediation, success and invitation. 59 : 143-152.  

[14.] Deanna.A. Sulton,  M.S.Mt  et al copy right 1998, William and Wilkins library 

of Congress categoring – in -   publication data. V 3 : 168 – 172. 

[15.] Devlieghen .W et al 1997. Intermine vegetable culture compost firmed. Vol 2 : 

20-21.  

[16.] El-haggor. S.M; Hamoda. M.F; Elbieh.M.A 1998, composting of vegetable waste 

in sub-tropical climates. International Journal of enviornment and pollution : 411 – 

420.  

[17.] Fredrick.L.L; Harris 1988. Composting Fishery waste. Proceed annual madison 

waste conference. 133 – 141.  

[18.] Gorrett. S.D. 1963, Soil fungi and Soil fertility. Newyork. 109-110.  

[19.] Gray.T.R.G and williams. S.T. 1971. Soil microorganisms longman group Ltd., 

London. 123 – 125.  

[20.] Godfrey.T.Reichelt.J 1983. Industrial enzymology. The application of enzymes in 

Industry. Nature press. Newyork.  

[21.] Gioranni Vallini and Antonio Pera.1989. Green compost production from 

vegetable waste separated and collected in metropolitan garden produce markets. Biol. 

Wastes.  Vol.29 : 33  - 41.  

[22.] Hankin.L. , Anagnostakis, S.L. et al 1976. Compost by biodegradatin of leaves. 

Proceeding of 3rd International Biodegradation Symposium.  

[23.] Joseph.C. Gilman; A manual of Soil fungi, 2nd edn. low state university press. 

U.S.A.  

[24.] John.E. Giesekung 1974. Soil component Vol.I, organic components edited, 

Newyork.  

[25.] Jackson, H.L. 1971. Soil chemical analysis, Prentice Hall of India (p) Ltd., New 

Delhi.  

[26.] Kanika Sharma, Dept. of Botany and Biotech. Manual of Microbiology. Tools and 

Techniques 323, 337 : 267 - 278.  

[27.] Lia Ferraz de Arruda,  Ricardo Borghesi, Marília Oetterer. Braz. Arch. 

biol.technol. vol.50 no.5 Curitiba Sept. 2007 

[28.] Nges IA, Mbatia B, Björnsson L J Environ Manage.2012 Nov 15;110:159-65. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Nges%20IA%5bAuthor%5d&cauthor=true&cauthor_uid=22784804
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mbatia%20B%5bAuthor%5d&cauthor=true&cauthor_uid=22784804
http://www.ncbi.nlm.nih.gov/pubmed/?term=Björnsson%20L%5bAuthor%5d&cauthor=true&cauthor_uid=22784804
http://www.ncbi.nlm.nih.gov/pubmed/22784804


 

                                                         Volume 5 / 

Issue 6 

10 

[29.] Prescot, Horley, Klein, 5th edn, Microbiology, International edn. 277, 430t, 1004t, 

1006, 1007t.  

[30.] Prescot, Horley, Klein, 5th edn, Microbiology, International edn. 210, 688, 667, 

98.  

[31.] Roukas.T.2000, Citric and Glucconic acid production from fig by A.niger using 

solid state fermentation. J.ind. microbiolo. Biotechno. 59, 426 – 435.  

[32.] Ristii – M, Filipone.S et al 1997, wastes gases arising in renderg plants for animals 

and fish waste. Vol.3 : 330-40.  

[33.] Rozer Tung Hong 1980, compost engineering ; principles and practices. Ann 

Arbor Science.  

[34.] Schuster.E, Dunn – colemon.N et at 1978. on the safety on A.niger.a. Review 

Appl. microbial Biotech – 59, 426 – 435.  

[35.] Shekhar Rao K.C. et at 2002.A upoxyginase inhibitor from A.niger, Appl 

microbio. Biotech.  58: 539-542.  

[36.] Saddalar.N; 1993. Bio conserralion of forest and Agriculture plant research; 

C.A.B. International U.K.  

[37.] Urrectaraza.M, Sales. M.C et al 2003. Methods of correction of vegetable waste 

used as substrate as soilless culture. 229-252.  

[38.] Vincent Sauchelli 1965. Phosphates in Agriculture. Reinhold publication 

corporation, Newyork. 

[39.] Wggamaran.W.H. 1952, Phosphour and Phosphates and Phosphate fertilisers. 

Reinhold publishing corp.  

[40.] Zhang – Xlang fang, wang – Hong Tao et al (2005) Effect of ventilation rate on 

vegetable waste and flower straw, co-composting. Beying china, chinese society of 

Agri. Engg.  134 – 137.   

 


