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Abstract

The present study was carried out to use of today’s waste for tomorrows best. Disposable of fish waste is
one of the big issues in urban area. A disgusting smell of the waste really problematic to the common
people. In urban areas fish sellers throw away fish wastes into open space, because of this various health
problems arises. To tackle this problem fish manure can be prepared after some processon fish waste.
Composting made from fish wastes could provide an effective source of nutrient-rich fertilizer. NPK is
essential growth factors for the plants. Nitrogen (N) Phosphorous (P) and Potassium (K) are expressed in
the %, they are 1.18%, 0.48% and 0.58% respectively. This technique is not known to the many people
hence Popularization of this technique among fish sellers, researchers and common people is the need of
day. This will also helpful to proper disposable of fish waste and by manufacturing of the biofertilzer
gives an employment opportunity without any cost.
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Introduction

Wastes are the remains of anything that we use; they are also main pollutants of our
environment. Wastes are of different types depending on their source, slaughterhouses are
serving a social cause for the flies and pathogenic microbes, as breeding gourds for these
disease causing and disease spreading agents. Domestic wastes (wastes originating from
houses) includes leftovers of food, vegetables, fruit waste, waste paper, old cloths, polythene
bags, broken pieces of furniture, glass and scrap metal. This group of waste can be broadly
classified into two categories as biodegradable and non biodegradable. The biodegradable
waste comprise of decaying wastes such as vegetable matters, egg shells, fish waste such as
scales, skin, digestive tract, fins etc., paper, garden waste. These wastes are easily broken
down by a class of microbes known as decomposers. The domestic waste that we discard
everyday reach the local garbage dumps. From there they reach main garbage dump of the city
or town. Many times, however, one often finds garbage carelessly dumped along the roadside
or near the garbage dumps. The garbage dump is a grave threat to the people and the flora and
fauna of the surrounding areas. The decomposition or stabilization of organic matter by the
action of microorganisms has been taking place in nature since life first appeared on the earth.
“Composting” mans attempt to control and directly utilize the natural process for sanitary
disposal and reclamation of organic waste material. The final product of composting is called
“Compost”. Fish waste composting is the part of Environmental Biotechnology. The
Environmental Biotechnology aims for bioconversion of organic wastes into resources which
leads to protect the environment from getting polluted. Environmental Biotechnology involves
harnessing diverse desired species and strains of bacteria to convert organic wastes into value
added products i.e. waste to best technology ™.

Composting is an excellent method of recycling organic waste with possible use in modern
agriculture. The application of all sorts of organic waste products by turning them into
compost has, above all, an economic- ecological value and is regarded to be environmentally
friendly %1, It enables obtaining a valuable organic fertilizer, which is substrate of humus and
applying it. Among others, in crop production for consumption purposes I,

Compost is useful to enhance the role of physical properties like total porosity, available water
content, saturated hydraulic conductivity and organic matter. Fish waste may be excellent
component for compost production €1, Compost should be sanitarily safe and rich in humus

and biogenic substances without destructive effect on the environment and be possible to apply
~qn
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to the soil [l Composting is an alternative solid waste
management (SWM), it can be used for the recycling of
organic matters into useful products, in addition, it can be
used for control the increase of waste €. The process is
considered to be the most efficient environmentally and most
agronomically sound, where compost can be used as a soil
conditioner, organic fertilizer as well as containing high
nutrient to the soil. Composting fish wastes is a relatively
new, simple and environment friendly alternative to disposing
of fish wastes [*). Composting made from fish wastes could
provide an effective source of nutrient-rich fertilizer.
Conversion of fish waste into compost is cost effective for
large fish processing plants. Because of high nutrient content
in fish waste, they can be used for local gardening and
agricultural crop production 19,

Animal by-products of the fishing industry, half-dead fish, or
products derived from the processing of fish for consumption
purposes can be applied in agriculture and gardening as
fertilizer, upon having first been subjected to proper
processing; they can be composted and used along with other
organic material (4,

Fish waste composting is an old method but unfortunately in
inland fisheries sector, this technique is not used so far. India
is No.2 in Fresh water aquaculture next to China. Maharashtra
plays an important role in inland fisheries. Many coastal states
now move towards the fish waste composting business as they
have enough production recorded from Mariculture. But
unfortunately in state of Maharashtra where there is an ample
fish production is recorded in the form of Sea water and
inland fisheries, no big industry or none of the fish farmers
engage in fish waste composting business.

In Bhokar fish market Indian major carps i.e. Catla catla,
Labeo rohita and Cirrhinus mrigala were sold in high
percentage, among these three species Catla catla and Labeo
rohita have high demanded fishes. Along with IMC exotic
carps such as Cyprinus carpio, Hypophthalmichthys molitrix
and Ctenopharyngodon idella, Oreochromis mossambicus,
Channa Sps, Pangasius Sps, Clarias gariepinus etc fin fishes
were also prefers by the people from this area in high
quantity. Bhokar is a tribaltaluka in Nanded district people
from this region used Barytelphusa cunicularis freshwater
crab in their diet as folk medicine hence this crab have more
demand specially in weekly marketon Thursday. The waste
from these fishes generated in the form of digestive system,
scales, fins, gills, kidney, liver, air bladder, testis, ovary, other
organs and carapace & heaptopancreas of crab collected from
the market.

Hence this work was undertaken to record the possibilities of
preparation of organic fertilizer from fish and crab wastes.

Materials and Methods

Experimental layout

A pit of size 7X3X3 was constructed at the college premises
with the help of hiring service. The Pit was constructed by
using brick, sand and cement of single wall.

Fish waste

50 kg fish waste was used for this experiment. Fish wastes
(head, tail, intestine, fins, dead fishes etc.) and crab waste
(carapace) were collected from the local weekly fish market at
Bhokar Dist. Nanded. The wastes obtained were brought to
the experimental place. The collected waste was chopped into
small sized pieces on the spot with the help of fish sellers.
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Agro waste

The saw dust was brought from local saw mill. Agro-
industrial waste such as soyabean residue was procured from
Mr. Suresh Zankare farm at Chikala Tq. Hadgaon Dist.
Nanded.

Bacteria

Bacterial culture of phosphate solubilizing bacteria (PSB),
Bacillus, Azatobacter and Rhizobium provided by department
of Microbiology D. B. College, Bhokar.

Soil Analysis

Estimation physical and chemical properties of soil, as per the
standard procedure described by 2, Some parameters were
estimated at Krishi Vigyan Kendra Dhar (Madhya Pradesh)
and Department of Soil Science Vasantrao Naik Marathwada
Agricultural University, Parbhani on hired basis.

Results and Discussion

The fish waste was spread in a pit in a first layer. When these
fish waste added in a pit a disgusting smell was recorded. The
saw dust was used for the next layer as a source of carbon; the
third layer was of garden waste and the soil. Four thlayer was
of partially decomposed dung. A bad smell was observed for
first 5 days from the pit thereafter nosmell was observed. A
protective covering was applied in the pit for avoiding the
disturbance of dog, cat and other predator animals. A daily
observation was made in the morning, watering is an essential
factor for humid condition and for growth of microorganisms,
hence watering was done thrice in a week to the fish waste
composting unit. Temperature of the pit was recorded
regularly, after the month all the layers were mix thoroughly
and four bacteria were added in the experirnental pit viz.
phosphate solubilizing bacteria (PSB), Bacillus, Azatobacter
and Rhizobium were beneficial bacteria for rapid
decomposition process.

After a month all layers were mixed weekly for the enough
aeration and this work was repeated for the rest of the time i.e.
for whole experiment. A green mat shade was constructed
over the pit for avoiding direct sunlight. This enables
protection from the sun, animals and maintains good
condition for the microorganisms, microorganisms needs wet
and humid condition for the proper decomposing the material.
Every month fish waste material was checked for the
decomposing process. The fish waste had started
decomposing in the month of September and October. The
50% decomposition process was recorded in the month of
November while in the last week of January all the fish waste
were decomposed 100%. It was recorded that fish waste was
converted into compost in 180 days. This compost was
filtered through mesh for clearing the stones and other
unwanted materials in the last week of February 2019.Total
70 kg compost was devised in this experiment from the fish
waste.

Table No. 1 and 1.1 depicted the analysis of compost prepared
from fish waste. Color of the compost was black while there
was no foul smell recorded from the fish waste compost.

pH is an important factor, it gives an approximate index of
compost maturation 3l It acts as a possible indicator and
plays a crucial role in biological activity 4. Observed that the
range of pH values suitable for bacterial development is 6.0-
7.5. In our study the pH is 7.22 recorded, According to [*°! the
finished compost may have pH above 7, between 7 and 8.5.
Hence our finding is similar with this finding.
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Temperature is one of the most important parameter in any
reaction; during the whole experiment temperature of the pit
was recorded daily. It was found that in first week the
temperature was between 28 °C to 33 °C, the highest
temperature 42 °C was recorded in the month of October
2018. 18 reported that home composting of organic waste
takes place within three temperature ranges known as
psychrophilic (0 to 20 °C), mesophilic (20 to 40 °C) and
thermophilic (over 45 °C). As per [l mesophilic temperatures
allow effective composting. In our study temperature range
was mesophilic, hence the temperature was enough in order to
complete the process of composting.

Bacteria are important to fast degradation of biowaste
material. According to 8 bacteria are responsible for most of
the initial decomposition and heat generation in compost.

The EC value was 1.81dsm, this value is within the range as
describe by % in minimum quality standards for city/urban
compost and vermicompost. 2% also studied that EC range is
in the optimum range (2.0 to 4.0) for growing media.

Organic carbon is also very important factor; the organic
carbon of the fish waste compost was 11.55% recorded, when
it was compared with quality standard ofcity/urban compost
and vermicompost, this value was found in an average level.
211 done experiment on some physical and chemical
properties of compost, he was recorded organic carbon ranged
from 16.6 to 23.89% for different compost types. Our results
are similar with 221 who recorded the optimum value of total
organic carbon higher than 10%.

Free carbonate was also calculated from the fish waste
compost, it was categorized in Good category. The value of
free carbonate was 4.8% recorded and this was permissible
limit according to [ quality standard of city/urban compost
and vermicompost.
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NPK is essential growth parameters for the plants. They are
taken by the plants from the soil. Nitrogen (N) is responsible
for the growth of leaves. The value of Nitrogen in fish waste
compost was calculated 1.18%. As per the (19) this value is
high as compared to quality standard of city/urban compost
and vermicompost. Our results are according to I and 24
also found the same values 0.99 to 2.01% and 0.95 to 1.68%
respectively.

Phosphorous (P) and Potassium (K) are expressed in the %,
they are 0.48% and 0.58% respectively. Their appearance in
the compost is in good quantity. Both the parameters were
studied earlier by 211 phosphorous was in the range of 0.27 to
1.13% at different compost type found by him. Whereas
Potassium (K) another important factor was in the range of
0.27 to 2.11% in his similar studies. Our results are matching
with these findings.

Along with macronutrient, micronutrients are also important
for the growth of plant. In our study the fish waste compost
having average value of micronutrients. Zinc (Zn), Iron (Fe),
Manganese (Mn) and Copper (Cu) were analyzed and
calculated 85.8 ppm, 128.2 ppm, 75.2 ppm and 91.33 ppm
respectively 4. conducted study on effect of vermicompost
and compost on lettuce production.In their study, they
recorded Zinc (Zn), Iron (Fe), Manganese (Mn) and Copper
76 ppm, 991 ppm, 141 ppm and 16 in vermicompost whereas
in compost the value of these micronutrients were 69 ppm,
1049 ppm, 144 ppm and 15 ppm respectively. Another work
was carried out by [?° on effect of compost and compost tea
on organic production of head lettuce; they also studied Zn,
Fe, Mn and Cu in their work. The value of Zn, Fe, Mn and Cu
were 185 ppm, 2636 ppm, 250 ppm and 163 ppm recorded
respectively. The above findings are similar with our results.

Photo 05 (Spraeding of fish waste in pit) Photo 06 (Fertilizer prepared from fish waste)

Fig 1: Various steps involves in preparation of organic fertilizer from fish and crab waste (Photo 01-06).
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Table 1: Analysis ofcompost prepared from fish waste on dry basis

Parameters Color Odour pH | EC(dsm™) | OC% | FC % |N %|P % |K %

Fish waste compost Black Absence of foul odour | 7.22 1.81 1155 | 4.8 [1.18/0.48/0.58
Quality sta:;i;r;iogf city /Urban Dark brown to black| Absence of foul odour | 6.5-8.5| Below 4 12 |Below5/0.8| 0.4 | 0.4
“*Vermicompost Dark brown to black| Absence of foul odour | 6.5-8.5 -- 18 -- 1.0/ 08]0.8

Remarks Ok Ok Good Good Average| Good [High|Good|Good

EC- Electrical conductivity, OC- Organic carbon, FC- Free carbonates, N- Nitrogen,

P -Phosphorous, K- Potassium.

** Minimum quality standards for city/urban compost and vermicompost as per FCO (2013), Manna et. al. (2015).

Table 1: Analysis some micronutrients in fish waste compost on dry basis

Parameters Zn (ppm) Fe (ppm) Mn (ppm) Cu (ppm)
Fish waste compost 85.8 128.2 75.2 91.33
Remarks Good Average Average Average
Conclusion 6. Lopez-Mosquera ME, Fernandez-Lema E, Villares R,

Composting overcoming the disposal problem and produces a
viable product. Composting is a pollution free practice and it
reduces the potential for surface and groundwater foulness.
Composting demolish disease-causing organisms and fly
larvae. Compared to other disposal alternative, composting is
not a costly method of fish waste disposal.

At the end it was concluded that, there was no disgusting
smell from the fish waste fertilizer. Fish waste can be
converted into organic manure, it canbe useful to fish farmers
or sellers who throw the fish waste. If we can dump it in
proper way for decomposing, it can generate employment by
selling this manure generate money. This waste can be a huge
source of NPK production and helpful to farmers for organic
farming.

Acknowledgement

The authors is grateful to Academic Planning & Development
Section, S. R. T. M. University, Nanded for financial
Assistance in the form of Minor Research Project -
APDS/Uni. MRP/Sci.& Tech.-Zoology/2017-18/ 2967 under
Quality Upgradability Scheme. The author is also thankful to
Principal, D. B. ACS College, Bhokar Dist. Nanded for
continues support and Dr. Gabu Singh Gathiye Sr. Scientist
Agronomy KVK, Dhar (Madhya Pradesh) for helping in soil
Analysis.

References

1. Jabde Pradip. Text Book of Applied Zoology. Discovery
Publishing House, New Delhi. 2016, 1-494.

2. Castaldi P, Garau G, Melis P. Influence of compost from
sea weeds on heavy metal dynamics in the soil-plant
system. Fresenius Environmental Bulletin. 2004;
13(11h):1322-1328.

3. Deguchi S, Kawamoto H, Tanaka O, Fushimi S, Uozumi
S. Compost application increases the soil temperature on
bare Andosol in a cool climate region, Soil Science and
Plant Nutrition. 2009; 55(6):778-782.

4. Ranalli G, Botturea G, Taddei P, Garavni M, Marchetti
R, Sorlini G. Composting of solid and sludge residues
from agricultural and food industries. Bioindicators of
monitoring and compost maturity. Journal of
Environmental Science Health. 2001; 36:415-436.

5. Laos F, Mazzarino MJ, Walter I, Roselli L. Composting
of Fish Waste with Wood By-Products and Testing
Compost Quality as a Soil Amendment: Experiences in
the Patagonia Region of Argentina. Compost Science &
Utilization. 1998; 6(1):59-66.

10.

11.

12.

13.

14.

15.

Corral R, Alonso B. Composting fish waste and seaweed
to produce a fertilizer for use in organic agriculture.
Procedia Environmental Sciences. 2011; 9(113):117.

Seki K, Saito N, Kishino M, Sato M, Takeda T, Akino M.
Composting fishery wastes with wood meal (Il) -
Chemical changes in the disposal product in the early
stage of the biodegradation process and its
characterization as a green material. Rinsan Shikenj Oha,
Journal of the Hokkaido Forest Products Research
Institute. 2008; 22(2):7-12.

Shyamala DC, Belagali SL. Studies on variations in
Physico-Chemical and Biological characteristics at
different maturity stages of Municipal solid waste
compost. International Journal of Environmental
Sciences. 2012; 2(4):1984-1997.

Martin AM. Composting of seafood wastes in
maximizing the value of marine by products, ed. F.
Shahidi. CRC press LLC, Boca Raton, FL. 2007, 486-
515.

Subbu Lakshmi S. Cost effective and eco friendly
technology for the management of fish waste and agro-
industrial waste using mushroom and earthworm. A
Ph.D. thesis submitted to Manonmaniam Sundaranar
University, Tirunelveli Tamil Nadu, 2015.

Radziemska Maja, Zbigniew Mazur, Joanna Fronczyk,
Anna Jeznach-Steinhagen. Biomass of fish by-products
as a component of compost for agricultural use. 5th
International Conference on Biological, Chemical and
Environmental Sciences (BCES-2016), London (UK).
20186, http://dx.doi.org/10.15242/11CBE.C0316025
Trivedi RK, Goel PK. Chemical and Biological methods
for Water pollution studies. Environmental publication,
Karad.1986, 250.

Dick WA, McCoy EL. Enhancing soil fertility by
addition of compost. Science and Engineering of
composting: Design, environmental, microbiological and
utilization aspects. Renaissance Publishing. 1993, 622-
644.

Zorpas AA, Arapoglou D, Panagiotis K. Waste paper and
clinoptilolite as a bulking material with dewatered
anaerobically  stabilized primary sewage sludge
(DASPSS) for compost production. Waste Management.
2003; 23:27-35.

Day M, Shaw K. Biological, chemical and physical
processes of composting. Compost Utilization in
Horticultural Cropping Systems. Boca Raton, FL, Lewis
Publishers. USA. 2001, 17-50.


http://www.fisheriesjournal.com/

International Journal of Fisheries and Aquatic Studies

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Smith SR, Jasim S. Small - scale home composting of
biodegradable household waste: Overview of key results
from a 3 - year research program in West London. Waste
Management & Research. 2009; 27(10):941-950.
Rajeswari C, Padmavathy P, Aanand S. Composting of
fish waste: A review. International Journal of Applied
Research. 2018; 4(6):242-249.

Gray KR, Sherman K, Biddlestone AJ. A review of
composting-Part I. Process Biochemistry. 1971; 6:32-36.
Manna MC, Sahu Asha, Patra AK, Khanna SS,
Chaudhari SK, Sikka AK. Rapid composting technique,
way to enhance soil organic carbon, productivity and soil
health. ICAR-1ISS technology folder. Bhopal. 2015,
4.http://www.iiss.nic.in/news%20and%20event/Rapid%?2
0Composting%20Technique.pdf.

Hanlon EA. Soil pH and electrical conductivity: a count
extension soil laboratory manual. IFAS Extension,
University of Florida, FL, USA, 2012.

Khater El-Sayed G. Some Physical and Chemical
Properties of Compost. International Journal of Waste
Resources. 2015; 5(1):1-5. DOIl: 10.4172/2252-
5211.1000172

Batjes NH. Total carbon and nitrogen in the soils of the
world. European Journal of Soil Science. 1996; 47:151-
163.

Benito M, Masaguer A, Moliner A, De Antonio R. Use of
pruning waste compost as a component in soilless
growing media. Bioresource Technology. 2005; 97:2071-
2076.

Hernandez A, Castillo H, Ojeda D, Arras A, Lopez J,
Sanchez E. Effect of vermicompost and compost on
lettuce production. Chilean J. Agric. Res. 2010; 70:583-
589

Hassan Abou-El, Desoky AH. Effect of compost and
compost tea on organic production of head lettuce. J
Appl. Sci. Res. 2013; (9):5650-5655.

http://www.fisheriesjournal.com



http://www.fisheriesjournal.com/

