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Abstuct 

Coir pith is a by-product of the coir fibre processing industry. Accumulation of coir pith leads to 
an environmental concern and its management is a major problem with all coir industrialists. Therefore 
biodegradation of coir pith is an essential requirement to control pollution. Coir pith is a potential 
wealth and can be converted into valuable organic manure by microbial degradation. A method of 
composting of coir pith with urea has been developed by Coir Board which uses a fungus viz., Pithplus 
(Pleuratus sajar caju). Application of urea releases higher concentration of ammonia in the soil 
making it more acidic and retards soil natural fertility. Hence an alternative cost effective nitrogen 
supplement needs to be developed as a substitute to urea for composting of coir pith. Coir pith can be 
converted to effective organic manure with the use of fungus (Pleuratus sajar caju) along with the 
addition of nitrogen supplements like Azolla, Neem cake and Fish waste in 1: 1: 1 proportion. The 
present study aims at the formulation of bioorganic manure from coir pith avoiding urea in the 
composting. Overall assessment on the physico chemical properties of the biodegraded coir pith leads 
to the conclusion that a combination of Azolla, Neem cake and Fish waste in 1: 1: 1 proportion was 
found to be efficient in lignin degradation and contribute to novel changes in coir pith. A study was 
conducted to evaluate the competence of biocompost thus produced for the cultivation of Amaranthus 
and Groundnut. Studies confirmed that Coir-KrishiMithra can be used as an effective growing media 
and hence, the use of Coir-KrishiMithra, a 100% organic manure can be entertained in homes, 
nurseries and fields for the cultivation of plants mainly vegetables; thereby promoting the eco-friendly 
organic cultivation and minimize the environmental pollution caused by chemical fertilizers. 
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Introduction 

Coir pith, which is also known as coir dust 
is the main byproduct in coir extraction 
industries. In the husk, coconut fibres are seen 
tightly packed along with non-fibrous, fluffy and 
lig.ht weight corky material known as coir pith or 
COlr dust, which constitutes about 50-70 percent 
of the husk. The spongy material that binds the 
coir fibre in the husk is the coir waste or coir pith. 
The composition and properties of coir pith vary 
depending on maturity of coconut, method of 
extraction and disposal, period between extraction 
and use and environmental factors. Normally coir 
pith is dumped as agricultural waste and 
accumulates as heaps of coarse and fine dust. Coir 
pith is a recalcitrant agro-residue containing high 
amount of lignin and cellulose resisting 
decomposition by microorganisms under natural 
conditions . The recalcitrant nature of coir pith is 
due to the presence of lignin. It contains 8-12% 
soluble tannin like phenolics. Coir pith has high 
water holding capacity of 8 times of its weight. 
Nutrient content of coir pith varies with place, 
method of retting, rate of decomposition and 
storage method. 

Lignin constitutes the second most 
abundant group of biopolymers in Biosphere. 
Cellulosic compounds present in COif waste 
supports the initial grO\vth of fungus and acts as 
co-substrate for lignin degradation (Higuchi. T, 
1980). Coir wastes after biodegradation can be 
e~fectively used as manure for increasing the 
YIeld of crops (Ramaswamy, 1986). Coir pith 
~sed as potting medium showed a spectacular 
mcrease of water holding capacity when tomato 
pl~nts were grown on coir pith based potting 
ll11xture (Baskaran, M & Saravanan, A., 1997). 
Microorganisms produce extracellular enzymes 
(~igninase and cellulases) to degrade 
hgnocelluloses in plant biomass (Akhmodeva, 
1992). Degradation of coir pith can be effectively 
done with suitable species of Bacideomycetes 
fungus (Pleurotus sajol' caju) in combination with 
ni.trogen fixin~ bacteria (Mandare VK etal, 2003). 
BlO compostmg process is available means of 
converting various organic waste generated from 
the industry and the agricultural sectors into 
beneficial products such as biofertilizer and as a 
soil conditioner. The unique features of this 

agricultural waste are their organic content, pH, 
and high C: N ratio. A process of composting has 
been standardized by Central Coir Research 
Institute (Coir Board) for preparation of organic 
manure / fertilizer out of COif pith using urea as 
nitrogen supplement The manure thus obtained is 
rich in nitrogen (1.26%), phosphorous (0.06%) 
and potassium (1.20%) which is essenti al for 
plant growth. An exclusively n vel method for 
accelerating the composting of coir pith hillock 
was also developed at CCRl (Ghosh et al., 2007). 
Through this technology, the compo ting of coir 
pith could be achieved within 21 days and the 
compost thus produced showed an increased 
percentage of nitrogen (1.24%), phosphorous 
(0.055%) and potassium (1.16%) with reduced C: 
N ratio of 20: I, pH of about 6.8 and Electrical 
Conductivity of 0.23 millimhos / cm making the 
compost as a desirable organic manure. The 
principal change brought about in coir pith during 
·composting is the breakdown of lignin which 
forms the chief constituent (30%) in it. 

Although compo sting alleviates the 
problem of pollution by the accumulation of coir 
pith, urea which is being used as nitrogen source 
has some disadvantages. Application of urea for 
composting of coir pith exerts higher 
concentration of ammonia in the soil making it 
even acidic and retards soil natural fert ility. High 
concentration of urea shows bum potential that 
will kill the plant roots. To overcome these 
disadvantages, an alternative cost effective 
nitrogen supplement has been developed using a 
combination of nitrogen supplements like Azolla, 
Neem cake and Fish waste in 1:1:1 proportion. A 
study was conducted to evaluate the competence 
of biocompost thus produced viz "Coir 
Krishimithra" for the cultivation of Amaranthus 
and Groundnut as a substitute for urea for 
composting of coir pith. 

Amaranthus, collectively known as 
amaranth, is a cosmopolitan genus of annual or 
short-lived perennial plants. Some amaranth 
species are cultivated as leaf vegetables, pseudo 
cereals and ornamental plants. Most of the 
Amaranthus species are summer &nnua! weeds 
and are commonly referred to as pigweed. Catkin­
like cymes of densely packed flowers grow in 
summer or autumn. Approximately 60 species are 
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recognized, with inflorescences and foliage 
ranging from purple, through red and green to 
gold . Members of this genus share many 
characteristics and uses with members of the 
closely related genus Celosia. Amaranthus shows 
a wide variety of morphological diversity among 
and even within certain species. Although the 
fami ly (Amaranthaceae) is distinctive, the genus 
has few di stinguishing characters among the 70 
species included. This complicates taxonomy 
and Amaranthus has generally been considered 
among systematists as a "difficul t" genus. 

The peanut, also known as groundnut which 
is taxonomically classified as Arachis 
hypogaea, is a legume crop grown mainly for its 
edible seeds. It is widely grown in the tropics and 
subtropics, being important to both small and 
large commercial producers. It is classified as 
both a grain legume and, because of its high oil 
content, as an oil crop. A typi cally among crop 
plants, peanut pods develop underground rather 
than aboveground. It is thi s characteristic that the 
botanist Linnaeus used to assign the specific 
name hypogaea, which means "under the earth". 
As a legume, peanuts harbor symbiotic nitrogen­
flxing bacteria in root nodules. This capacity to 
tlx nitrogen means peanuts require less nih'ogen­
containing feliilizer and improve soil fertility , 
making them valuable in crop rotations. Peanuts 
arc simi lar in taste and nutritional profile to tree 
nuts sllch as walnuts and almonds. 

The present study aims to develop Coir 
KrishiMithra by composting coir pitJl using 
Pleurotus sajor caju along with the addition of 
nilrogen supplements viz. AzoJla, Fish Waste and 
Neem cake and use the same for the cultivation of 
vegetable plants. 

Materials and Methods 

Experimental Section 

Coir pith was collected from Kalavoor, 
Al appuzha district. Pleurotus sajor caju 
(PithPlus) was obtained from Microbiology 
Division, Central Coir Research Institute. Azolla 
and Neem cake were procured from Nurseries and 
fish waste was collected from Alappuzha fish 
market. Experimental protocol, biochemical 

analysis and fi eld level studies of coir pith were 
carried out at CCRl, Kalavoor. 

AzoUa is a floating fern and belongs to the 
family of Azollaceae. Azolla hosts symbiotic blue 
green algae, Anabaena azollae, which IS 

responsible for the fixation and assimilation of 
atmospheric nitrogen.On a dry weight basis; it 
contains 25-35 percent protein, 10-15 percent 
minerals and 7-10 percent of amino acids, bio­
active substances and bio-polymers. Its nutrient 
composition makes it a highly efficient and 
effective feed for livestock. Nitrogen content: 
5.8%. 

Fig AzoUa 

Fish waste- The fish processing industry is 
a major exporter of seafood and marine products 
in many countries. About 70% of the fish is 
processed before final sale. Processing of fi sh 
generates significant amount of waste (20-40%) 
depending upon the level of processing and type 
of fi sh. Maj ority of the fish wastes are disposed 
off in the ocean, which in tum is polluting the 
aquatic environment. Fish waste generally 
contains 50-60% proteins, 10-20% fat and 
minerals. N itrogen content: 9 .8%, Phosphorous­
l.17%, Po tassium -1.45 %. 
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Fig Fish waste 

Neem cake - Neem cake is the by-product 
obtained in the process of cold pre. sing of neem 
tree fruits and the solvent extraction process 
for neem oil cake. Neem ha' demonstrated 
considerable potential as a fertilizer. Neem cake 
has an adequate quanti ty of NPK in organic form 
for plant growth. Being a totally botanical product 
it contains essential micro nutrients as Ca, Mg, S, 
Zn, Cu, Fe, Mn etc. Nitrogen content: 7.6 %. 

Fig Neem cake powder 

Composting Process 

Two lots of coir pi th (1 ton each) in 
duplicate were laid as separate heaps. Pleurotus 
sajor caju spawn (2 kg) and urea (5 kg) was 
thoroughly mixed with the first lot of coir pith 
and Pleurotus saj or caju and nitrogen 
supplements viz. Azolia, Neem cake and fi sh 
waste with the sec nd lot. Moisture content was 
maintained in both the lots and study was 

continued for 45 days and samples were drawn at 
periodic intervals. 

Field Experiment 

The coir pith compost prepared by using 
Pleurotus sajor cajLt and nitrogen supplements 
were compared with control (Garden soi l) to 
check for its effectiveness 111 cul tivation of 
vegetable pLants. 

Analysis of chemical parameters: Composted 
Coir pith and Soil 

Analysis of lignin was carried out by 
Modified K lason Lignin assay, Nitrog n by 
Kjeldahl method, Organic carbon by Walkey and 
Black method, Phosphorous by 
spectrophotometer and Potass ium by Flame 
photometer. 

Result and Discussion 

The results obtained on evaluation of 
Lignin content, Organic carbon and NPK of 
garden soil and Coir Krishimithra before and after 
decomposition with P. sajor caju are as shown in 
Table 1. Lignin content of raw coir pith is 30% 
which was reduced to 4.8% after biodegrad tion 
with P. sajor caju. Pleurotus spp. i known to 
decompose and uti lize various agricultural wastes 
(Vijaya et al., 2008) . From the results obtained, 
an increase m nitrogen content and a 
proportionate decrease in carbon were observed 
in the composted COif pith as reported in earlier 
work (Chri topher et al., 2007). 

Appli cation of Azolla as nitrogen source to 
coir pith result d in an enhancement of nitrogen 
to 0.86%, phosph r us to 0.03 % and potassium to 
1.01 %. Addition of fish waste another natural 
supplemen t exhibited comparatively reduced 
values of NPK viz 1.19%, 0.043% and J.18% 
respectively. Neem cake, the third supplement 
resulted the highest value of 1.2 1 %, 0.051 % and 
1.18% for NPK. Of the d ifferent combination 
trials on coir pith conducted, incorporation of 
Azotta, Fish waste and Ncem cake powder ( I: 1:1) 
was observed to enhance the NPK in biodegraded 
pith. The addition of Aza lia, Fish wasle and 
Neem cake powder (1: 1:1) has exhibited a 
maximum nitrogen content of 1.92% compared to 
the control of 0.26% in raw coir pith in a period 
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of 30 days. The same dosage of Urea, an 
inorganic chemical nitrogen fertilizer used in 
composting exhibited an increase of 1.26% of 
nitrogen in coir pith. Other essential elements 
needed for the growth of plants viz., phosphorous 
and potassium were also observed to be OAI % 
and 1.9% in Coir Krishimithra, the composted 
coir pith. 

A significant finding from the foregoing 
studies reveals that coir pith compost prepared 
by the addition of urea resulted in yielding 
1.26% of nitrogen, 0.06% of pho phorous and 
1.20% of potassium whereas the new 
combination of biological sources resulted in 
enrichment in NPK level to 1.19%, 0.043% and 
l.18% respectively (Fig 3). Urea, the artificial 
fertilizer could be substituted by addition of 
Azolla, Fish waste and Neem cake powder 
(1: 1 : I) and the technology is ecofriendly and 
cost effective. Hence the new combination of 
biological sources viz Azolla, Fish waste and 
Neem cake powder (1 : I : I) fonnulated in the 
present study is significant. 

. An important finding from the foregoing 
studIes reveals the fact that composting of coir 
pith suppl men ted by combinations of biological 
sources viz Azolla, Fish waste and Neem cake 
powder (1: 1: 1) result in a steep decrease in 
lignin content (4.8%) from the control value of 
30% (Fig 4). Addition of Azolla, Fish waste and 
Neem cake powder separately on coir pith 
resulted in decreased lignin content of 11.2%, 
8.7% and 8.2% as compared to the control value 
of 30% which substantiate the findings of 
Shashirekha and Rajarethinam (2007) of 42% 
vol.ume reduction in coir pith during composting. 
ThIS could also be related to the findings of 
Garcia et al. (1980) who reported that white rot 
fungi are known to have evolved complex 
enzymatic machinery to degrade lignin, produce 
e~tra.cellullar polyphenols oxidases particularly 
LlgnlU peroxidase (LiP), Manganese peroxidase 
(MnP) and laccases, whk h are highly effective 
in depolymerisation of lignin in coir pith. 

The present study also confirms the earlier 
findings of Moorthy (1981) who stated that the 
pH remained high until the end of compo sting 
process possibly (30 days) due to progressive 
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utilization of organic substrates and increase in 
the mineral constituents of waste. The raw coir 
pith with a pH value of 5A shows au increase 
during compo sting and raises a neutral value of 
6.9 in Coir Krishimithra, the composted coir 
pith. Investigation also reveals that incorporation 
of Azolla, Fish waste and Neem cake powder 
(1 :1: 1) resulted in lowering of EC to 0.19 
millimhos/cm in biodegraded coir pith compared 
to the control value of 1.3 millimhos / em. TIle 
high conductivity indicated in raw coir pith 
could be attributed to the presence of 
polyphenols and tannins, which could be reduced 
by compo sting with Pleurotus sajor caju. 
Experimental results also showed a decreasing 
trend in salinity during composting to a tolerable 
limit of 0-1 ppt from 4 ppt as in raw coir pith by 
frequent sprinkling of water for maintenance of 
moisture on composting heaps. 

Even though coir pith is enriched with 
micro nutrients and possesses water retention 
properties which could be exploited for 
agricultural use, fanners hesitate using it mainly 
due to wider C: N ratio, presence of tannin 
related phenolic compounds and high lignin 
content (Kadalli and Suseela, 2002) . Mandhare 
et at. (2003) reported that the C: N ratio of 
different agro-residues after cultivation of 
different Pleurotus sp shows significant 
reduction. Bisaria et al. (1987) reported that loss 
in weight of substrate might be due to loss of 
carbon in the fonn of carbon dioxide by 
respiratory activity of P. sajor caju during its 
growth. Shetty and Moorthy (1981) reported that 
the optimum value of C: N ratio for plant growth 
should be below 30: I. Ghosh et al. (2007) 
suggested that the composted coir pith prepared 
by the conventional method using urea had 
exhibited a reduced carbon: nitrogen (C: N ratio) 
from the control value of 11 2: 1 in raw coir oith 
The values for carbon and nitrogen obt;ined 
from the present study for composting of coir 
pith with combination of Azolla, Fish waste and 
N eem cake powder (1 :1: 1) also result in reduced 
C: N ratio of 14: 1 which is in accordance with 
the earlier findings of Ghosh (Fig. 6). 
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!'l - Figure II. Groundnut Plant Figure I. Amaranthus Plant 

Table 1. Lignin, OC and NPK content of Garden soil and Coir KrishiMithra 

Lignin (%) Organic Nitrogen Phosphorous Potassium 
Sl No Cultivating media Carbon (%) (%) (%) 

0 45 

(%) 

0 45 0 45 0 45 0 45 

I 

2 

Garden Soil 

COif KrishiMithra 

days days 

-

30 117 

days days 

20 

29 124 

days days 

4.1 2 

0.26 14.l4 

days days 

0.5 6 

0.05 I 0.47 

days days 

0. 79 

0.67 1 1.92 

Table n. Leaf number, shoot and root length of plants 

Leaf number Shoot length (ems) Root length (ems) 
SI Plant Name 
No Garden KrisbiMithra Garden KrishiMithra Garden KrishiMithra 

Soil Soil Soil 

0 30 45 0 30 45 0 30 45 0 30 45 0 30 45 0 30 45 

I Amaranthus 0 20 36 0 25 40 0 12 28 0 16 32 0 0 14 0 0 19 
cruentas 

2 Arachis 0 22 35 0 22 35 0 15 20 0 16 24 0 0 16 0 0 18 
hypogaea 
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Table m. Plant Height, number of branches and width of leaves of plants 


Cnltivating 
Media 

Plant height at harvest 
(cm) 

Number of branches / 
plant at harvest 

Width of the leaf (cm) 

Amaranthus 
cruentas 

Arachis 
hypoaaea 

Amaranthus 
cruentas 

Arachis 
hypogaea 

Amaranthus 
cruentas 

Arachis 
hypogaea 

Garden soil 113 34 14 12 7.9 6.9 

Coir 
KrishiMith.'a 

125 40 19 17 9.1 9.3 

Growth Physiology 

The growth physiology observed on 
cll itivation of the plants is as shown in Table Ii 
The cultivation experiment was carried out to 
study the effect of coir pith based potting 
mixture with garden soil on Amaranthus and 
Groundnut plants. Maximum plant growth (leaf 
number, shoot length and root length), plant 
h ight at harvest, number of branches per plant 
at harvest etc were monitored in pl ants grown in 
soil and Coir KrishiMithra. For both the plants, 
the controls (soi l) show no significant increase in 
root and shoot length. But in plants cultivated in 
Coir Krishi Mithra, a considerable increase in 
shoot and root iength were observed. The 
potential use of Coir Pith Organic Manure as a 
growing media for medicinal plants has already 
b en studied. (Reghuvaran A and Ravindranath 
AD, 2014), but the present study shows light on 
the efficiency of other kind of plants including 
vegetables . The physical parameters tested 
showed a spectacular incr ase in the water 
holding capacity of the potting mixture. From 
the results it is observed that the plants grown in 
coir pith compost are well grown with more 
lengthy shoots and more number of leaves. Plant 
height, number of leaves, width of leaves was 
also estimated and shown in Table III. All the 
paramaters showed positive resllits which 
favours the Coir KrishiMithra as an excellent 
potting media for the cultivation of Amaranthus 
and Groundnut. This would have confirmed that 
Coir KrisbiMithra can be used as an effective 
potting media for different kinds of Medicinal 
and Vegetable plants. Figure I and Figure IT 
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represents Amaranthus and Groundnut p lants 
cultivated using Coir-KrishiMithra. 

Conclusion 

CCRI had developed a fonnulation named 
Coir Pith Organic Manure (C-POM) for 
improving the soil fertility. Since there were 
some problems associated with the conventional 
C-POM the main one being usage of urea, a new 
method 'has been developed for the composting 
of coir pi th. In the new method developed, urea 
was replaced by biological supplements VIZ. 

Azolla, Neem cake and fish waste called as Coir 
KrishiMithra. They have got high nitrogen 
content and hence can be a prospective substitu te 
for urea. The studies conducted for the 
cultivation of Amaranthus and Groundnut in this 
enriched media shows that Coir KrishiMithra 
can be effectively used as a growing media. 
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