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Abstract: Now a days imbalanced use of chemical fertilizers and pesticides on soil and in plant are not

only harmful to soil micro flora and fauna but also reduce the progressive productivity potential of the

land. Coir waste contain high amount of cellulose and lignin. So it cannot be easily degraded by soil and

cause environmental pollution. In order to overcome this problem and increase the nitrogen content of the

soil, biocomposting process is a viable means of converting various organic wastes generated from the

industry and the agriculture sectors into beneficial products such as biofertilizer and as a soil conditioner.

This is an appropriate method was employed to utilize the coir waste in a profitable manner to reduce

the environmental hazards. This study was conducted to identify the efficiency of the degradation work

among the Phormidium sp, Oscillatoria sp and Anabaena azollae sps. The field trial was also carried out

by using the above selected organisms with coir waste to make value added product such as manure or

Biofertilizer.

Key words: Biocomposting process, physical and chemical parameters, biodegradation, thin layer
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INTRODUCTION

Bio composting process is a viable means of

converting various organic wastes generated from the

industry and the agriculture sectors into beneficial

products such as biofertilizer and as a soil conditioner.

The unique feature of agricultural waste have their

extreme organic content, pH and have high or low C:N

ratio.  The bacteria play a major role in the first level

of decomposition. The decomposition process is first

rapid but gradually slows down, when cellulomonas sp

have the ability to improve the degradation of cellulose

than compared with other cellulolytic fungal micro

organism. Degradation of lignin by basidomycetes and

Actinomycetes fungi had been fairly well studied.

Pseudomonas sp. was able to degrade acid, dioxin and

lignins.  Bacterial species such as branhamella

cotarrhalis brochothrix, micrococcus lutells and bacillus

firmus were found capable of growing in solid media

supplemented with indulin AT (a polymeric industrial

Lignin)  Lignocelluloses Biomass can be utilized to[5]

produce ethanol promising alternate energy source for

the limited crude oil The quantity of coir waste

produced is so enormous making its disposal difficult

because of its high lignocellulose and slow degradation

in natural environment Lignin degradation was studied

following the materialization of a synthetic 14Cß-

labeled lignin (Side chain labeled dehydrogenation

polymer, DHP)

Cyanobacteria: Cyanobacteria are of particular interest

in view of their extensive occurrence in paddy fields

such as natural biofertilizer, helping to maintain high

nitrogen content of soil . The marine cyanobacterial[7]

strains have high growth rate and nutritive value.

Anabaena sp and calothrix sp had a rhizogeneous

effect and stimulate plant growth.  The probable nature

of these substances have been likely that of gibberllin.

 It can be used for reclamation of saline and alkaline

solid. Cyanobacteria have a very versatile metabolism

there by generating a response against many

environmental factors. The blue green algae fix

12Nitrogen and also secrete vitamin B , auxins and

Vitamin C may also contribute to the growth of rice

plants 

Coir waste: Coir waste, a soil conditioner, contain

42% organic carbon and C:N ratio is 75:1. The pH of

coir waste was 5.5. The cellulose, hemicelluloses and

lignin present in coir waste were 52%, 27% and 26%

respectively. The microorganisms such as Pleurotus sp

and bacteria Pseudomonas sp were able to degrade the
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lignin and cellulose content in the coir waste.

Cellulomonas spp have the ability to improve the

degradation of cellulose than compared with other

species. The change in pH and temperature during a

composing period acts as a possible indicator for

maturity of compost. The recycling and reuse of raw

coir waste to promote plant growth such as crops, cow

pea etc. and was found to be useful to enhance crop

and soil productivity. This is an appropriate method

was employed to utilize the coir waste in a profitable

manner to reduce the environmental hazards.

The germination percentage, shoot and root length

and biochemical contents like proteins, carbohydrates

and amino acids in the seedlings of Helianthus sp

growing in fields show an increasing trend with

cyanobacterial effluent than non cyanobacterial effluent.

Thus cyanobacteria can be used to promote the growth

of plants.

MATERIALS AND METHODS

Log phase culture of cyanobacterial strains

Phormidium  sp (BDU-2) Oscillatoria sp (BDU-5) and

Anabaena azollae (ML-2) were obtained from the

germplasm collection of National Facility for Marine

Cyanobacteria and cultured in haffkins Flask as stock.

Cyanobacteria were grown in BG-11 medium under

white Fluorescent light of 1500 lux at 25. ºC.

Preparation of Coir Waste: Coir waste was collected

from coir industry near Nagercoil, Tamil Nadu State.

Composting: For composting coir waste, an area of

3x5 m may be selected in a shady place.  Coir waste

spread about over the area in a 2cm thick layer over

which one bottle of cyanobacterial extract is uniformly

spread. Then the layer is covered with another 2cm

thick layer of coir waste. 1kg of urea is uniformly

spread. This process can be repeated until the heap

reaches a height of about 1 meter. The moisture

content in the heap is maintained at about 200% by

sprinkling. The samples of coir wastes were collected

10 days intervals and were analyzed for various

physical and chemical parameters.

Physical Parameters:

Estimation of pH: Agricultural wastes pH was

obtained in Elico model Lt-010 T pH meter by

preparing 1:10 diluted sample suspension in water and

stirring by means of glass rod .[4]

Chemical Parameters:

Estimation of Degradation Effic iency:  The

degradation efficiency of different organic compounds

by different isolates was calculated by using the

formula as given below:

Degradation efficiency = Initial content – Final content

                           ----------------------------- X 100

                Initial Count

Estimation of Cellulose: Cellulose, a major structural

polysaccharide in plant, is the most abundant organic

component in nature, and is composed of glucose units

joined together in the form of the repeating units of the

disaccharide cellobiose with numerous cross linkage.

It is also a major component in many of the farm

waste. The available cellulose content in the

agricultural wastes was estimated by Updegraff D.M.

Method.

Estimation of Hemicellulose: Known weight of the

coir waste sample was taken and this was extracted

with 24% KOH for 4hrs at room temperature. This was

washed with water and allowed for drying. Weight of

the direct material was taken and calculated

hemicellulose content.

Estimation of Lignin: 5g of lignocellulose or APPL 9

(Acid Precipitable polymeric lignin) was taken in a

500ml flask and added with 10ml of concentrated

Sulphuric Acid and it was kept as such for one hour

with occasional stirring. The suspension was autoclaved

for one hour and cooled. The acid insoluble material

was collected on a preweighed filter paper disc and

washed severed times with distilled water. Finally the

sample was dried at 70-80°C for 48-72 hours. The

lignin content of the sample was calculated by

subtracting the weight of the filter paper.

Estimation of Sugar: The Dinitro Salicylic acid

reagent was added to 1ml of cell free culture filtrate

and mixed well. The reaction mixture was kept in

boiling water bath for 10minutes.The optical density

was read at 540nm using colorimeter.

Estimation of Ethanol: 5ml of potassium dichromate

solution was added to 1 ml of cell free culture filtrate

and mixed well. The reaction mixture was kept at 60°C

for 20 minutes in water bath. The optical density was

read at 600nm after cooling and concentration of

ethanol was determined by computing optical density

against the standard curve, which was prepared using

ethanol concentration from 0.2 to 2.0 mg/ml

Analysis: The table represents the initial (before

inoculation of organism) physicochemical components

of coir waste. The biochemical contents were analyzed

at regular intervals when coir waste inoculated with

Phormidium sp. The cellulose, hemicellulose and lignin

content of coirwaste were 42,32 and 47 before
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subjected to degradation .After degradation with

phormidium sp cellulose and hemicellulose contents

were gradually decreased upto 60 days of incubation.

The change in C:N ratio indicated the maturity of

compost.

The Table highlights the effect of biodegradation

of coir waste using Oscillatoria sp. The cellulose,

hemicellulose and lignin content of coir waste were

gradually degraded. The potassium, phosphorus and

iron content of coir waste were increased on 60days of

incubation with Oscillatoria sp. The fermentation of

coir waste yielded  99% of alcohol.

The table represents the composting of coir waste

using Anabaena azollae. It showed 85% degradation of

cellulose, 92% degradation of hemicellulose and  89%

degradation of lignin. The rapid degradation of

cellulose hemi cellulose and lignin indicated the

formation of sugar and alcohol using fermentation.

The above figure highlights the effects of

biodegradation of coir waste on pH when inoculated

with different cyanobacteria species. It has been found

that the pH of the treated waste gradually increased on

40 days of incubation but rapidly declined on 60 days

of incubation. It indicates the maturity of the compost.

The above figure highlights the effects of

biodegradation of coir waste on temperature when

inoculated with different cyanobacteria species. It has

been found that the temperature of the treated waste

gradually increased up to 42° C on 40 days of

incubation but rapidly declined on 60 days of

incubation. It indicates the maturity of the compost.

The above figure highlights the effects of

biodegradation of coir waste on hemicellululose when

inoculated with different cyanobacteria   species.  The

degradiation of hemicellulose contents of coirwaste by

using phloromodium sp, oscillatoria sp andanabaena

azolla sp were found in between 40 days to 60 days.

The maximum degradation was observed at anabaena

azolla sp. 

RESULTS AND DISCUSSION

The results obtained were given in the tables. In

all the three cyanobacterial strains, there was a change

in pH indicated the maturity of compost. The cellulose

concentration on maturity was gradually decreasing in

Oscillatoria sp  Hemicelluose content of coir waste

was rapidly decreasing in Phormidium  sp. The rapid

reduction of C: N ratio occurs in Anabaena azollae sp.

Decomposition of coir waste by these three organisms

yield good organic manure, which contained high

amount of NPK values like organic manure. The

commercial production of alcohol from coir waste

manure using Anabaena azollae sp yield 100% when

compared with other two spp. The present study clearly

indicates that there would be certainly a release of

some organic compounds during degradation of

coirwaste by cyanobacteria. Lignocelluloses biomass

can be utilized to produce ethanol, promising an

alternative energy source. There are mainly two

processes involved in the conversion; hydrolysis of

cellulose in lignocellulosic biomass to produce reducing

Table 1: The Degradation of Biochemical Constituents of Coir Waste by Using Bdu-2(phormidium  Sp.)

Contents of coir waste 0 day 20 day 40 day 60 dayth  th  th  th  

Cellulose 42 40 38 36

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Hem i cellulose 47 26 12 0.8

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Lignin 32 30 29 14

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

C: N ratio 75:1 70:1 53:1 48:1

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Organic C 41.25 40.4 38.7 30.2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Nitrogen 0.45 0.76 1.92 5.86

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Potassium 0.01 0.03 0.03 0.04

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Phosphorus 0.78 0.79 0.81 0.84

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Iron ( ppm ) 0.07 0.07 0.08 0.08

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Sugar 4% 6.5% 8.3% 10.1%

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Alcohol 75% 72% 89% 99%

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

pH 5.5 5.8 6.2 6.0
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Table 2:The Biochemical Contents of Coir Waste Undergo Degradation Using Bdu-5(oscillatoria Sp.)

Contents of coir waste 0   day 20  day 40  day 60  dayth th th th

Cellulose 42 40 37 30

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Hem i cellulose 47 30 18 1.3

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Lignin 32 30 27 15

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

C:N ratio 75:1 67:1 48:1 32:1

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Organic carbon 41.25 39.0 35.8 25.7

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Nitrogen 0.45 0.86 2.43 7.52

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Potassium 0.01 0.03 0.05 0.06

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Phosphorus 0.78 0.82 1.00 1.48

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Iron (ppm) 0.07 0.072 .08 0.09

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Sugar 4% 5% 8% 10%

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Alcohol 60% 75% 80% 95%

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Ph 5.5 5.9 6.4 6.3

Table 3: The Effect of Biodegradation of Coir Waste Using   M l -2 (Anabaena Azollae)

Contents of coir waste 0  Day 20 Day 40  Day 60  Dayth th  th th

Cellulose 42 38 35 32

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Hem i Cellulose 47 25 10 0.6

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Lignin 32 30 26 13

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

C:N Ratio 75:1 62:1 44:1 30:1

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Organic Carbon 41.25 38.2 29.4 20.5

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Nitrogen 0.45 0.92 3.86 9.52

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Potassium 0.01 0.02 0.035 0.05

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Phosphorus 0.78 0.81 1.26 1.92

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Iron(ppm) 0.07 0.07 0.07 0.08

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Sugar 4% 6.9% 8.5% 10.5.%

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Alcohol 75% 68 87 100

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Ph 5.5 5.8 6.1 5.6

sugars and fermentation of sugars to ethanol. The

presence of degradative products was analyzed using

thin layer chromatography. Among the three

cyanobacterial spp., coirwaste with Phormidium  sp

showed the presence of more number of degradative

products in the culture plate.

Conclusion: Various waste materials such as industrial

agricultural and domestic waste get accumulated

everywhere. Wide range of microorganisms including

fungi, bacteria and cyanobacteria are available for

degradation of waste and this degradable waste material

can be recycled in to useful products. The three

different cyabobacterial spp such as Phormidium  sp,

Oscillatoria sp and Anabaena azollae spp. were

selected for degradation of coir waste. All the three

selected species were degrading coir waste and

showing 89% degradation of lignin and 92%

degradation of hemicellulose. Results of the degradation

also indicated the presence of sugars and alcohol.  The

coir waste manure shows excellent soil conditioner and

high water holding capacity.  Finally this manure is

very useful for enhancing the Nitrogen content of the

soil because cyanobacteria produce the nitorgenase

enzyme. Coir waste manure can applied even to

floriculture, Nurseries and horticulture.
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Fig. 1: The Effect of Biodegradation of Coir Waste on Ph by Three Different Cyano Bacteria

Fig. 2: The Effect of Biodegradation of Coir Waste on Temperature by Three Different Cyano Bacterial Species

Fig. 3: Effect of Hemicellulose on Biodegradation of Coirwaste
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