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ABSTRACT

The physiochemical parameters assessed after thel@0using Spent Mushroom Bed
Material (SMBM) and vermicompost. The pH value hetSpent Mushroom Bed Material
(SMBM) and vermicompost materials was lower thathe raw materials. The reduction of pH
could be attributed to the higher mineralizatiomdfogen and phosphorus into nitrites/nitrates
and orthophosphate. The electrical conductivity J(E@s significantly decreased in all the
compost materials (5.71 to 0.13 ms/cm). This déifiee may be due to consequent high organic
matter loss and release of different mineral sdltdéal Organic Carbon (TOC) concentration in
both compost materials declined than raw matergter completion of the process. The
reduction of TOC showed that the earthworms rapiailytiplied decomposing the organics. The
Total Nitrogen (TN) content significantly increasiedthe 98" day of SMC and vermicompost
materials than raw material. Increased in the TMceatration of SMC and vermicompost
materials are dependent on the combination ofainied mixture. The increase of TN showed
the good quality of the bio-compost obtained. Tdtahilable Phosphorou6l AP) content was
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greater than the raw material for all treatmentdictv may be due to the phosphorus
mineralization by the earthworm. The increase iailable TAP concentration in organic waste
treatments with recommended fertilizer could be wua high microbial activity induced by the
addition of organic residues, and soluble inorgdiAé.

Keywords: Mushroom, Vermicompost, SMBM

INTRODUCTION

The bioconversion of agriculture and industrial t@asinto food has attracted world’'s
attention in recent years. The bioconversion oftessnto useful products has a tremendous
potential in that it can help meet the increasirgyldvdemand for food and energy. Likewise,
many wastes like coir pith and paddy straw, greemstes from local vegetable market
(Logakanthiet al. 2006) were decomposed by using mushrooms. Spertroum substrate is an
excellent one to spend over the top of newly seda@ds. The material provides cover against
birds eating the seeds and will hold the watertm $oil while the seeds germinate. The fresh
mushroom compost applied to soil has many benéfitsiproves soil structure, provides plant
nutrients, increases plant nutrient availabilitgil snicrobial populations, soil cation exchange
capacity, plant root structures, increases sodtamr, improves soil water status and reduces soil
compaction (Courtney and Mullen 2008).

It improves the quality of compost by increasingthnutrient content. It is an attractive
proposition for utilizing spent mushroom compostsad inorganic fertilizer supplementation.
The obtained composts were tested for the presaeinearious nutrients like C, Total N, S, H,
Zn, Mg, Fe, Ni, Cu, Na, K and C/N ratio. Previotisdées showed that the spent mushroom bed
is an excellent source of phosphorous, potassiuch @her trace elements (Mullen and
McMahon 2001). The spent straw contains large giyaoit N, P, K and can be used as manure
(Maher 1991).

The end product of vermicomposting is pathogen foerless and rich in plant nutrients
as compared to conventional compost. Vermicompssbfien considered a supplement to
fertilizers and it releases the major and minorieats slowly with significant reduction in C/N

Page | 78
www.kcjournal.ac.in



ISSUE: 1

)
:% ISSN: o0
- «
2 =
< 2y
%, <

o Jul - Sep 2018

ratio, synchronizing with the requirement of plarfisaushik and Garg 2003). Agricultural
utilization of vermicomposting will help in recyaly the plant nutrients to soil and also avoid
soil degradation (Rajeev Pratap Singhal. 2011). The concentration of macronutrients like N
P and K increased after vermicomposting (Lakshnai ®ijayalakshmi 2000). Assessment of
vermicompost on seedling growth revealed that #edling growth percentage was more in
vermicompost than in compost (Pulikhesi Biradar &@fthrabanna Amoji 2005).The worm
castings contain higher percentage (nearly twofofdpoth macro and micronutrients than the
garden compost. From earlier studies also it ide that vermicompost provides all nutrients
in readily available form and also enhances uptdkeitrients by plants (Sreenivaisal. 2000).
Recent experiments by several authors (Gajalaksimdi Abbasi 2004) confirm the earlier

reports that vermicompost has more beneficial impaglants than compost.
MATERIALS AND METHODS
Nutritional Analysis:

Spent Mushroom Compost (SMC) @anoderma lucidum and Pleurotus flabellatus
grown onSugarcane bagasse, woodchips and coir pith alotigwermicompost were collected
and shade dried. The SMC was obtained after theebiiof G. lucidum and P. flabellatus.
Vermicompost was obtained after completion of expent, i.e. on the dbday. The analyses
were carried out in Greenstar Fertilizers Limit&#IC Nagar, Tuticorin — 628 005, Tamilnadu.
The dry compost materials were used for analyzephgkiochemical parameters. The pH and
electrical conductivity (EC) (Sundbem al. 2004) were determined using a double-distilled
water suspension of each waste in the ratio 1:10) (ivat has been agitated mechanically for 30
minutes and filtered through Whatman No.1 filtep@a Organic Carbon was measured by the
Titrimetric method (Walkley and Black 1934). Tothlitrogen content was determined by
Kjeldahl's method (Vogel 1961). The samples weralyzed in triplicates.

RESULTS

The physiochemical parameters were assessed inSpgemt Mushroom Compost

(Ganoderma lucidum andPleurotus flabellatus) and Vermicompost
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Table 1

Spent mushroom compost (Ganoderma lucidum and Pleotus flabellatus)

and vermicompost prepared with different concentratons of fish waste

for analysis of physiochemical characters
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Ratio of C i :
omposition of bed materials used
Treatments | ¢, pstrates

SRM Sugarcane bagasse
WRM Rta"‘_’ | Woodchips

CRM materals - "Coir pith

GSG Control Remains ofs. lucidum after harvest + 500g sugarcane bagasse

GSG 1:1 Remains of. lucidum after harvest + 500g sugarcane bagasse + 500g/distes
GSG 1.2 Remains of. lucidum after harvest + 500g sugarcane bagasse + 1 kgvéistes
GWC, Control Remains of. lucidum after harvest +500g woodchips
GWG, 1:1 Remains ofcanoderma lucidum after harvest +500g woodchips + 500g Fish was
GWG; 1:2 Remains of5. lucidum after harvest +500g woodchips +1 kg Fish wastes
GCC, Control Remains ofc. lucidum after harvest +500g Coir pith

GCG 1:1 Remains of5. lucidum after harvest +500g Coir pith +500g Fish wastes
GCG 1:2 Remains of5. lucidum after harvest +500g Coir pithtkg Fish wastes

PSG Control Remains oP. flabellatus after harvest + 500g sugarcane bagasse

PSG 1:1 Remains oP. flabellatus after harvest + 500g sugarcane bagasse+ 500g/distes
PSG 1:2 Remains oP. flabellatus after harvest + 500g sugarcane bagasse+ 1 kgéistes
PWC Control Remains oP. flabellatus after harvest + 500g woodchips
PWG, 1:1 Remains oP. flabellatus after harvest + 500g woodchips +500g fish wastes
PWG; 1:2 Remains oP. flabellatus after harvest + 500g woodchips + 1kg fish wastes
PCG Control Remains oP. flabellatus after harvest + 5009 coir pith

PCG 1:1 Remains oP. flabellatus after harvest + 500g coir pith+ 5009 fish wastes
PCG 1.2 Remains oP. flabellatus after harvest + 5009 coir pith+ 1 kg fish wastes

SV, Control 5009 sugarcane bagasse + 500g cowdung

SV, 1:1 500g sugarcane bagasse + 500g cowdung + 500qg distesv

SV, 1:2 500g sugarcane bagasse + 500g cowdung + 1kg fistesva

WV, Contro 500g woodchips + 500g cowdung

WV, 1:1 500g woodchips + 500g cowdung + 500g fish wastes

WV 3 1:2 500g woodchips + 500g cowdung + 1 kg fish wastes

CV, Control 500g coir pith + 500g cowdung

CV, 1:1 500g coir pith + 500g cowdung + 5009 fish wastes

CV; 1:2 500g coir pith + 500g cow dung + 1 kg fish wastes

Page | 80
www.kcjournal.ac.in



- EJ
ISSUE: 1 %, £y

2y WS Jul - Sep 2018

Hydrogen ion concentration (pH)

The pH values in various raw materials of SRM, WMl CRM were 8.2, 8.5 and 8.1
respectively. InG. lucidum based materials, the maximum reduction in pH aeclum GCG
(6.1). The minimum reduction occurred in GL£(®.6). InP. flabellatus based materials, the
maximum reduction in pH occurred in PO6.2) followed by PS¢(6.2) and. PWE(6.3). The
minimum reduction in pH occurred in PW(®.7) followed by PS€(6.5) and PCg(6.5). In
vermicompost based materials, the maximum reducitmompH occurred in SV (6.1). The
minimum reduction occurred in G\and C\4 (6.5) (Fig.1).

v |

(GSC] |SSESSSSSSSRRRNNNSSSSSSN
GSC NSNS
GSC3 ISSSSSSSSNRRNSSSSNNNSNSN
PSC] /SSSSSSRSSSNRRSSNRRSNNRY
PSC2 SSSSSSSSSESSNSSNSN
PSC3 /SSSSSSRSRRSRRNRSSNS
SVl SSSSSRSRSNRSNRRNN
SV2 SSSSSSSSSRRRSSSSS
V3 SSTTIITIEIRNNNSSN
Raw material |SSSSSSSSSSISSNINIIINSNNNNN..
GW(C] ISSSSSSRRRSSSSSRRRNSSSSN
GW(C? |SSSSSSSSSSRSSRSRSSNSSSY
GW(3 | SSSSSSSSIRSNRRNNNN
PW(C] SSSSSSSSSRRSSSSSSRRRSSY
PW(2 |SSSSSSRSSSRSSSRSSNRSSSSN
PW(3 SSSSSSSSRRSSNRSSSRNSSNN
WV1
WV SSSSSSSSSSRSRESNSN
WV3 SSSSSSSSSSSRRRRRSSSN
Raw material |
GCC] SSSSSSNRNNSSSSNRNSSSS
GCC2 |SSSSSSSSSSERSSSNNSSSNN
GCC3 SSSSSSNSSSNRSSNRSSNRSSSY
PCC] SSSSSSSRRRSSSSSSRRRSSSN
PCC2 |SSSSSSSSSRSSNSRRRSSNNSN
PCC3 ISSSSSERNNSSNERRRNNSNSSN
(V] SSSSSSNRSSSSSSRRRSSSSSY
CV2 |SSSSSSSSSSRNSRNNNN
(V3 ISSSSERRSRSSNNRRRNSSSNNN

PH
OR NWHRUON®O
i T e . AT
Raw material | ISSSSSSSSSSENSRNRINNSNNNNNNNNNNY

‘ SP-1 ' SP-1I SP-1Il SP-1 SP-1l SP-1Il SP-1 i SP-1l SP-1I

Sugarcane bagasse Woodchips Coir pith

Treatments

Fig. 1. Comparison of pH in different treatment mixures of Spent Mushroom Compost
(Ganoderma lucidum and Pleurotus flabellatus) and Vermicompost
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Electrical Conductivity (EC)

The EC in various raw materials of SRM, WRM and CRWre 2.1, 1.9 and 6.2
respectively. InG.lucidum based materials, the maximum EC was recorded i€,G&.71)
followed by GSG (1.62) and GWE (0.63). Minimum EC was recorded in GW(@®.21)
followed by GSG (1.18) and GC¢(3.6). InP. flabellatus based materials, the maximum EC
was recorded in PGE5.22) and minimum EC was recorded in PYT44). In vermicompost
based materials, the maximum EC was recorded in(€£86) and minimum EC was recorded in
WV, (0.52) (Fig.2).
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Fig. 2. Comparision of EC in different treatment miktures of Spent Mushroom Compost

(Ganoderma lucidum and Pleurotus flabellatus) and Vermicompost
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Total Organic Carbon (TOC)

The concentrations of TOC in raw materials wer%oin SRM, 42.5% in WRM and
43.1% in CRM respectively. I6.lucidum based materials, the highest reduction of TOCiwas
GSG (26.25%), GWG (22.93 %) and GC£(29.11 %). The lowest reduction of TOC was
noticed in GSg (33.31%), GWG (28.90%) and GCC(35.96%). InP. flabellatus based
materials, the highest reduction of TOC was in P&3.34%), PWEg (26.02%) and PCL
(26.20%) while the lowest reduction was in RCED.51%), PS€(30.13%) and PW({(28.4%)
respectively. The concentration of TOC was very iowermicompost when compared to spent
mushroom compost materials. In vermicompost madsgribe highest reduction of TOC was in
CV3(13.55%) followed by S¥(13.68%) and WY(15.3%) while the lowest reduction of TOC
was in W\ (24.17%) followed by SY(16.63%) and CY(15.86%) respectively (Fig.3).
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Fig.3. Comparision of TOC (%) in different treatment mixtures of Spent mushroom
compost Ganoderma lucidum and Pleurotus flabellatus) and Vermicompost
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The total nitrogen content estimated in the rawemals was 0.7% in SRM, 0.65% in

WRM and 1.05% in CRM respectively. 1&8.lucidum based materials, the maximum total
nitrogen content was in G3@1.86%) followed by GWg(1.40%) and GC&(1.35%). The
minimum total nitrogen content was in GS(1.29%), GWG (0.96%) and GCC(1.24%)
respectively. IrP. flabellatus based materials, the highest total nitrogen cant@s observed in
PWG; (1.85%) and the lowest content was observed in;R$G3%). In vermicompost, the
maximum total nitrogen content was observed inz @/33%) while the minimum in WY

(1.22%) (Fig.4 ).
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Fig. 4. Comparision of TN(%) in different treatment mixtures of Spent mushroom compost

(Ganoderma lucidum and Pleurotus flabellatus) and Vermicompost
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Total Available Phosphorous (TAP)

The TAP content in the raw materials was 0.007%SkM, 0.009% in WRM and
0.008% in CRM respectively. 16.lucidum based materials, the TAP content was maximum in
GSG (0.03%)ollowed by GWG (0.02%) and GC{ GCGand GCG (0.01% each). The TAP
content was minimum in (GS€0.01%)followed by (GWG- 0.01%) and (GC¢ GCG and
GCG - 0.01%). InP. flabellatus based materials, the TAP content was maximum iCsPC
(0.17%) followed by PWg(0.13%) and PS£(0.10%). The TAP content was minimum in
PWGC, (0.01%) followed by PSCand PSE (0.04%) and PC{0.07%). In vermicomposthe
TAP content was maximum in \4G0.51%) followed by V$& (0.26%)and VW; (0.13%). The
TAP content was minimum in VW0.03%) followed by VG(0.04%) and V$(0.16%) (Fig.5).
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Fig. 5. Comparision of TAP (%) in different treatment mixtures of Spent mushroom

compost Ganoderma lucidum and Pleurotus flabellatus) and Vermicompost
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DISCUSSION

In the experiment, the pH value in the SMC and veosmpost materials was lower than
in the raw materials. This indicates that the réiducof pH values at the end of the process was
due to the bioconversion of organic material inesious intermediate types of organic acids.
Ndegwaet al. (2000) reported that the reduction of pH durirggnvicomposting is due to the
higher mineralization of nitrogen and phosphorus initrites/nitrates and orthophosphate that
causes the lowering of pH value. Furthermore, tueg due to the production of G@nd
organic acids by microbial metabolism during decosifon of different substrates in the feed
mixtures. The reduction of pH in vermicompost h& éeen reported by Suthar and Singh
(2008). Munroe (2004) reported that earthworms dibseater and breathe through their skin.
They are sensitive to pH variations of the substria value is one of the most important factors
affecting the survival of worms. Different pH vatuaffect the activity of worms. There is a
certain range of pH value for earthworms to surviMee decrease in pH after cumulative sludge
may probably be attributed to nitrification of N-Ror release of Hions during mineralization
from the sludge (Antolimt al. 2005). Kushwahet al. (2000) also reported a decrease in soil pH

with application of wheat or rice straw.

EC significantly declined (28.69% or 28% to 46%})he final vermicompost during the
management of bio-sludge of the beverage induS€mygh et al. 2010). In the present study,
after 90" day the electrical conductivity has decreasedllithe compost materials. The EC of
SMC and vermicomposted materials ranged from 57Q.13 ms/cm. This difference may be
due to high organic matter loss consequently aledse of different mineral salts (Chauhan and
Singh 2013).

In this study, TOC concentration in both compostemals declined than raw materials
after completion of the process. The final reductio TOC values in all types of compost
materials was possibly due to the rapid respiratate that leads to the loss of TOC in terms of
CO, and the organic carbon utilized by the worms aslilting in TOC reduction (Tahir and
Hamid 2012). The reduction of organic carbon maylbe to the growth of mushrooms, which
resulted in the decomposition of waste (Mehalinghad. 2008). The reduction of TOC showed
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that the earthworms rapidly multiplied decomposihg organics. Similar type of results were
observed by several authors in various studies @ighm, 2012; Lara Zirbeat al. 2011;
Rupaniet al. 2013) in which various types of wastes were dgmmsad by earthworms. The
organic carbon content declined drastically from slubstrate upto 90 days (Suthar 2007). The
TOC reduction of 24% to 60% during vermicompostimgs also observed in different
combinations of vermibed in an earlier researchd@¥aand Garg 2010).

The Total Nitrogen (TN) content has increased aftee 90" day in SMC and
vermicompost materials. This result indicates tdtconcentration of SMC and vermicompost
materials are dependent on the combination ofainfded mixture (Chauhan and Singh 2013).
Suthar (2007) reported that TN has increased imesthibeds after 150 days. The increase in TN
values in the final SMC and vermicompost matemaésy be due to the initial physicochemical
properties in the substrates, microbial mineralrabf nitrogen and enzyme activity in the gut
of the worms (Rupangt al. 2013; Tahir and Hamid 2012). The increase of diNing
composting process might be caused by the weigistdd the compost piles during composting
process (Diast al. 2010).

A similar trend has been observed by Kaushik andyG2004) who had reported a TN
increase of 2.0 to 3.2 times in textile mill sludgermicompost. It was suggested that
earthworms could increase nitrogen levels in veomigost by the addition of their excretory
products, mucus, etc. In general, different nitrogattern and mineralization activities depend
on the total amount of nitrogen in the initial weastind on the earthworm activity in the waste
decomposition (Suthar 2007b). Kadeal. (1982) reported that the nitrogen content accatedl!

in the earthworm cast after the digestion of wabtethe earthworm.

The increase of total nitrogen showed the goodityuaf the bio-compost obtained
(Hemalatha 2012; Lara Zirbes al. 2011; Alok Bharadwaj 2010). The present study dred t
earlier reports indicated that the earthworms hgecarbon content in the spent material as a
source of energy. Simultaneously, the nitrogen gesn them was recycled. During this

process, the casting of earthworms in turn enricted macronutrients such as N, P and K
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resulting in the conversion of the spent materiate a good organic fertilizer. All these
activities stabilized the level of carbon and rgea in the compost.

TAP content of different agro-industrial wastesr@ased in final compost materials. The
phosphorus content was greater than the raw miateriall treatments (Tripathi and Bhardwaj
2004) which may be due to the phosphorus minetalizeby the earthworm. This result was
supported by Lee (1992) who suggested that uladkai phosphorus was converted in the
earthworm intestine to an available form and alssdiublization by the microorganism in their
casts. Garget al. (2006b) reported an increase in concentrationpledsphorous during
vermicomposting. The enhanced phosphorous level’ermicompost is probably through
mineralization and mobilization of phosphorus byteaal and faecal phosphatase activity of
earthworms (Jeyantlet al. 2010).

The incorporation of crop residues may increaseattagdability of TAP either directly by
the process of decomposition and release of TAR fitee biomass or indirectly by increase in
the amount of soluble organic matter which are tgaimganic acids that increase the rate of
desorption of phosphate and improve the availal®{€ Tontent in the soil (Nziguhebs al.
1998). The increase in available TAP concentration organic waste treatments with
recommended fertilizer could be due to a high nii@bactivity induced by the addition of
organic residues and soluble inorganic TAP, whymesls up TAP cycling (Melem al. 2007).

CONCLUSION

The biochemical analysis of spent mushroom materiatbvaammicompost in the present
study indicated that the nutrient qualities of thaterials were enhanced to a greater extent in
sugarcane bagasse compost compared to coir pitiwaodchips compost. The total quantity of
certain minerals and nutrients present in the ratemal was either reduced or tuned according
to the requirement of the plants by the mushroowh @rthworms. Compared with different
treatment mixture of 1:1, 1:2 and control in alespmushroom compost and vermicompost, the
best performance was in 1:2 treatments. So, thedli@ of treated agro-industrial waste was
considered the best since it showed best perforenand also the macro and micro nutrient level

present in the vermicompost and mushroom compogerials showed a promising level
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required for the plants. Better quantity of macmsvpresent in vermicompost when compared to

spent mushroom compost. The sugarcane bagassbevasst substrates compared to others like

woodchips and coir pith. So, the essential nutivest good in sugarcane bagasse vermicompost

for plant growth. When agro-industrial waste wasated with earthworms rather than mushroom

species, the result was better. Hence, it is caleclithat the 1:2 ratio of sugarcane bagasse and

fish waste would be an ideal combination for thestealisposal to a greater extent.
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