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Abstract

Sugar mill effluents and distillery effluents ararimful for human health and environment. Theseuefits are
having higher amount of suspended solids, dissok@dls, chloride, sulphate, nitrate, and calciuto. &he
vermicomposting is suitable wayr proper management of these wastes with the HedarthwormEisenia fetida.
After treatment of different combination of thesestes are uses as initial feed mixture E. fetida during
vermicomposting. The physiathemical property of different comlations of effluents of sugar mill and distille
with animal dungs was observed before and afteni@mposting. There was significant increase ialt&jeldhal
nitrogen (TKN) 5.840.18 g/kg in cow dung, total dshle phosphorous (TAP) 12.2+0.16 g/kg DE, total
potassium (TK) 16.3+0.36 g/kg in DE, total calcigiiCa) 3.2+0.2 g/kg in SME+BD level and significatdcrease
in C:N ratio 76.2+1.26 in DE+CD, total organic can(TOC) 139.1.13 g/kg in SME (sugar mill efflugntslectrical
conductivity (EC)1.3£0.04 and moisture 52.3+1.26 % relative humiditZD of final vermicompost with respect
initial feed mixture. The temperature of initiakfik mixture was significantly decreased after veomiposting. The
pH of initial feed mixture in all the corinations tends to acidic/ neutral nature. The afmpm@sent study t
management of sugar mill effluents and distillefjuents as well as determined the chemical conijpos of the
different combination beds before and after vermmposting

Keywords: Sugar mill effluents, Distillery effluents, Animadungs, Vermicomposting,Eisenia fetida,
Physico-chemical analysis

1. Introduction

Industrial wastes like distillery effluents and augnill sludges caused environmental hazards aridusill effects
onthe human health (Pandey and Carney, 1994; SuticbBimgh, 2008). Generation of million of tons afar mill
effluents, distillery spent wash and animal wastesproduced annually and have cause odor andipalloroblems
(Gupta, 2005; Garg et al, @6; Nath et al, 2009) and also animals dung andicipat solid wastes are serio
problem for human health (Bhartiya and Singh, 20D2yerse sugar and distillery effluents directiggbsed in soi
and water cause major pollution problems. The sage distillery industry play an important role in theomomic
development of India but the effluents releaseddpce a high degree of organic pollution in both aiguand
terrestrial ecosystem (Ayyasamy et al., 2008; Dekal., 2011). Alcohol is produc in India by fermentation c
molasses, the mother liquor left after the sugadpction is spent wash which is brown in colourhwitigh
temperature, low pH and high ash content (PanddyCarney, 1994). Animal wastes are also a serioolslgm if
not proper managed (Gupta, 2005).

The microbial decomposition of the wastes produeadous harmful gases which causes odour prob
(Michell, 1997; Gunadét al., 2002; Gunadi and Edward, 2003; Gt al., 2006). Reinecket al., (1992) reported
that the stid wastes of textile mill, sugar mill, dairy plastudge and municipal solid wastes are harmfulumémn
being and their cattle. Effluent from distilleriegntains large amounts of dissolved matter. Theganic matters ar
readily decomposed by micrialh decomposition consequently its discharge terrstream which affect the aqus
life stream. Pandey and Carney, (1994) also regdttat the effluents from cane sugar industries distlleries
contains large amount of dissolved organic mafttermicomposting is an echiotechnological process th
transforms energy rich and complex organic substmato stabilized hum-like produc—vermicompost (Suthar
and Singh, 2008). Vermicomposting is the bestooptor management of animal dung and ewastes by epigeic
earthworm which can convert biological wastes intdrient rich organic manure (Garg et al; 2005)e Hpigeic
earthwormEisenia fetida, well suitable species of earthworm for vermicostpa (Nadegwa and Thompson, 20(
E. fetida is responsible for the remove of toxic metals from difet animal dung with kitchen wastes (Bhartiya
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Singh, 2011). Management of these biological wagitesugh vermicomposting is one of the better oidy
epigeic earthwormsEisenia fetida play an imprtant role for management of these wastes (Gupf@5s).
Atharasopoulous (1993) use the vermibiotechnolagytlie management of aerobically established efthief
derived vine fruit industry. Atiyelet al., 2000 have reported that earthworms are hl for management of cow
manure and their effect on germination and growtplants. Butt, (1993) used the earthworms for ngamaent of
paper mill sludge and spent brewery yeast. To Gis@propriate technique for the management of halrinélustrial
wases produced from cane sugar and distillery indestaind will be help to change harmful effluenttivaluable
and potent vermicompost as a product. The potemigempost used in sustainable agriculture becaas@nuous
use of chemical fertilizer saleaded to decline the soil fertility and prodwityi of agricultural crops and als
causing deficiency and imbalance of micronutrigManning, 2000; Penet al., 2006). The aim of present stu
was primarily management of industrial wastes, liste, as well as to observed the phy-chemical property of
sugar mill and distillery effluents alone and witombination of different animal dungs before ander
vermicomposting.
2. Materials and Methods
2.1 Collection of wastes and earthworm
Cane sugar and distillery effluents were colledtedh Saraiyan (Saradar Nagar) Sugar and Distilieity, Sarada
Nagar, Gorakhpur, UP. The different animal dung e@kected from different farm houses of the Gogakhdistrict.
The cultured earthworiisenia fetida was used for vermicomposting.
2.2 Experimental setup for vermicomposting
Vermicomposting was conducted in the cemented eantface. The different combinations of animal dwvith
sugar mill effluents/distillery effluents in diffent ratio The size of each vermibed was kept 3m x 1m x ¢
Prepared vermibeds were moist daily and inocul&te & culturedEisenia foetida in each bed. The beds we
covered with jute pockets and moisten the bed dagilyo 40— 50 days for maintaining the mture content. After
one week interval, mixture of bed was manually ¢égdrrup to 3 weeks. After 5— 60 days granular tea loke
vermicompost appeared on the upper surface of (i#dgnagar and Palta, 19¢
2.3 Chemical Analysis

The pH and electrical condivity were determined using a double distilled@vasuspension of each waste:
the ratio 1:10 (w/v) that has been agitated medadigifor 30 minutes and filtered through WhatsniNm 1 filter
paper, and temperature was mentioned by digitaitbmeer. Total organic carbon was measured by the meath
Nelson and Sommer (1982). Total Khjeldhal nitrogeas determined after digesting the sample with Ce,SO,
and Conc. HCIQ (9:9 v/v) according to the method of Bremner andivdiaey (1982). Total fosphorus was
analyzed using the calorimeter method with molyhaienn sulfuric acid (Garg et al., 2006). Total msiam was
determined after digesting the sample in diacidixtume (HNGC;. HCIO,= 4:1, v/v), by flame photometer (Elica, (
22 D, Hyderabad, India).
2.4 Satigtical Analysis

All the studies were replicated at least 6 timesm# SD. Two way analysis of variance applied itween
initial feed mixture of effluent of cane sugar afidtillery industries with different combination§ animal ding and
final vermicomposts for chemical analysis as wellthe significant growth of various crops betweéffiecknt
vermicomposts. Student't’ test were applied in kestw control and mixture of soil with different vecwmposts
(Sokal and Rohlf, 1973).
3. Result
The different physicahemical parameter of different combinations ofaugludge influents and distillery wi
animals dungs (cow, buffalo, goat and pig) weresoled before and after vermicomposting by earthwE. fetida.
There was significarincrease in the level of TKN, TK, TP and TCa whes the significant decrease was obse
temperature, pH, moisture, EC, TOC, and C/N rafable.1, 2). There was statically Each value isniean + SD o
six replicate Two way analysis of variance significance (P<0.05) applied between different ibg-chemical
parameter of sugar mill, distillery sludge withfdient animal dung before and final vermicompos

The different physicehemical parameter of SME (sugar mill effluents)svedoservedemperature, moisture,
EC, TCA at the level of (33+2.8Z, 98.4+1.72 % relative humidity, 3.4+0.03 dS/m#0.01 gm/kg) were observi
in initial feed mixture respectively. The colourioftial feed mixture of DE (distillery effluentd)ad reddish brow
and odor was USBS (unpleasant smell of burnt sudlawas containing high amount of C/N & TP in tleé¢l of
(98.24£1.29 and 6.4+0.02 gm/kg respectively). Thenlimation of both SME and DE (sugar mill efflueratsd
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distillery effluents) was unpleasant <ll with brown colour. The cow dung has highly T@82.8+1.84 g/kg) an
TK (5.24£0.07 gm/kg). Although TOC was observed irffalo dung (8.5+0.02 gm/kg), yellowish black colcand
high pH and TKN (6.6+£0.12 gm/kg) in before vermiqmusting but after vermomposting all value of differer
physicoehemical parameter was significantly increasediffergnt combinations. After vermicomposting of S»
(sugar mill effluents) colour change into brownefd odorless. The temperature and C/N ratio wepafgiantly
decreased in the combinations of DE+CD (distildfuentes+cow dung) the level of 25.2+1.52 and #6.26 aftel
vermicomposting the pH of SME+BD (sugar mill efflie +buffalo dung) in the lowest value observed
significant level of 6.6+£0.01. The risture was observed in SME+DE+BD at the level 0f2#0.08 % relativ
humidity. The electrical conductivity and TOC wesgnificantly decreased in the combination of DE+RBd
SME+CD value of (1.4+0.05ds/m and 161.1+1.11 gfegpectively. After vermicopost of cow dung  TKN ar
TCa were increased 15.8+0.18 and 3.2+0.2 g/kg wherd@K and TP of distillery effluents were 16.34®.8nd
12.240.14 g/kg respectively (Tablg-

The different physicehemical parameter of SME, DE with combination o&igan: pig dung before and after
vermicomposting byE. fetida (Table-2). TheE. fetida was responsible for changing colour and odor ifecéht
combinations of SME, DE with goat and pig dung tlugermic activity. The mostly colour change inbi@wnish
and odorless of final vermicompost. The pH and &itib were observed in the sugalill effluent as decreased the
level of (6.5+0.06 and 86.8+1.86) from initial feedxture in final vermicompost bE. fetida. The temperate was
decreased in the combinations of SME+DE+GD in finatmicompost (25.9+1.2°C). In control pig dung E
regardedvalue 0.74+0.01dS/m and significant decreased T@€ (282.3+1.28 g/kg). TK and TP were exposec
maximum value (16.3+0.36 and 12.2+0.14 g/kg respelgd) in DE where as TCa (3.1+0.03 g/kg) in !
combination of control SME. The vermicompost of wohgoat dung showed that the moisture was decre
(34.3+1.43 % relative humidity) and increased TKiNthe level of 10.3+0.02 g/ki
4. Discussion

The different physicahemical parameter observed before and after vemposting different combinations
sugar mill sludge and distillery influents. Theaal of initial feed mixtures had reddish brown amtbr may be du
to presence of different sipr derivative compounds. Decreased C/N ratio duggpiration as well as producti
of mucus and nitrogenous exrcreta so result deeriganal vermicompost (Suthar and Singh, 2008pdthi and
Bhardwaj, 2004; Loh et al, 2005). TIE. fetida was respnsible for changing colour and odor in differ
combinations maybe due to vernraictivity. The significant decrease temperaturellifial vermicompost may b
due to decrease microbial activity in final vermigaost supported by (Garg and Kaushik, z; Chauhan and Singh,
2011). In all final vermicompost decreased TOC carapto initial feed mixture due to released , during
respiration (Suthar and Singh, 2008; Garg and Ki&ug005). A decrease pH also is an important faictonitrogen
retention aghis element is lost as volatile ammonia at highidrvalue (Hartenstein and Hartenstien, 1981).
vermicompost of control goat dung showed that tlwéstare was decreased and increased TKN. Hand 088
reported thak. fetida in cow dung slurry inreased the nitrateitrogen content. Tripathi and Bhardwaj, (2004 }edi
that reduced the organic carbon might be respanddsl nitrogen addition in the form of. Nitrogenoescretory
substances, growth stimulatory hormone and enzyme fthe gut of ethworm. Kaviraj and Sharma (20C
reported that TK was increased 5%lampito mauritii and 10% by thé&senia fetida during the earthworm activit
in different biological wastes. The concentratidnNgP, K in vermicompost high due to mineralizatioh these
elements by the help of microbial and enzymetio/agtingut of earthworm (Pathasarathe and Randeamaf000
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Table 1 Differsnt physico-chemical

parameter of sugar mill, distillery sludge with cow and buffalo dung — before and after vermicomposting by E ferida

Befors vermicomposting

Wastes Bztic  Colour Odor Temp pH Moisture EC TOC TEN CN K P TCa
Combinations oC Yo (dSm) (=ke) (gke) (gke) (=ke) (gke) (=ke)
SME - Brown dcoholic  3322.82 72=002  98.4x1.72 342003 230242102 32=004 8662168 0.7x0.01 232001 2.7x0.01
DE - Reddishbrown USBS 28=2.32 74012  91.6=161 1.3+0.01  3302=1.03 2.1x012 98.2£1.29 1.2=0.03 6.4=0.02 1.8=0.03
SME+DE 1:1 Brown Us 27+1.51 6.8=0.06  83.6=098 232002  3058=152 29=091 041=1.14 22=004 462002 23006
CD - Light Brown Us 28=1098 82007 58.2:1.14 210002 482.8:1.84 612006  T78.1x1.17 522007 362003  1.3x02
SME+CD 1:1 Brown Us 2052216 74016 792=191 262006 3867168 47011 806162 28010 31x002 21203
SME+CD 12 Brown Us 316186 762001 712084 22004 3976176  5.1x005 7742147 31004 352001 1.6x0.6
DE+CD 1:1 Brown Us 206123 67x003 76.1=081 18008 40222142 432007 01.6=1.19 342007 482004 16201
DE+CD 12 Brown Us 51.6=191 742002 706=162 2042007 4218=112  51=006  806=1.08 42=006  40=004 135203
SME+DE+CD 1:1:1  Brown Us 283=172 76209 78.1=141 22=007 3916=193 432012 8052138 39=011  42=002 1.9=04
SME+DE+CD 1:12 Brown Us 30.6=1.63 7.8=007 712=161 20=002 4026=124 53008 75.8=1.78  4.3=0.08 3.9=0.11 1.7=0.6
ED - Tellowishblack US  319=102 852002 72.6=1.79 262008 35167116 6.620.12 712127 49=014 512005 1302
SME+ED 1:1 Brownish Us 322=162 762006 361=136 31=009  4029=104 351=006 T76.8z1836 24=008 34=006 2203
SME+ED 12 Black Us 301201 762002 813163 28003 42862121 582013 71.9+0.19 29=012 41004 17203
DE+ED 1:1 Brown Us 30.6=191 6.3+0.01 82.1=123 232001  4316=134 41=023 08.1=13% 3.1=004 39=006 17201
DE+ED 12 Brown uUs 316=16 742002 77.1=181 27=004 4383213534 33031 20.6=1.0¢ 3.58=0.12 322007 1.6=0.3
SME+DE+ED  1:1:1  Black Us 28.2=172 735006 81.6=118 26=006 4142=114 432012 853=138 3.7=011 50005 20=03
SME+DE+ED 1:12  Brown Us 301=134 702009 762=161 32007  438.1=184 31006 3481438 422007 3.4=0.08 1.820.6
Contmue.
Continues.....
Final vermicompost

SME Brownish il 18.7=1.72 6.8=0.06 91.2=1.19 I1.7=0.0% 13%.2=L13 1.6=0,17 GE6.5=1.86 0.06=0.01 3.4=0.07 3.1=0.03
DE SEB Hil 16.4=1.48 6.9=0.09 BE1=1.08 1.7=0.08 249.2=1% I.6=008 93.7=1.59 16.3=0.36 11.2=0.14 I.4=0.01
SME+DE 1:1 Whitishbrowmn Nil 26.1=1.62 6.8=0.06 B823x138 2.1=0.03 163.2=131 2.1=0.02 B§1.35=1.18 6.8=0.14 10.6=0.07 2.8=0.02
CD - Brovwmish il 15.8£1.85 6.8=0.08 5132126 2.2=0.04 1784=118 158=0.18 7B1=1.72 589013 7.2=009% 1.B=0.02
SME+CD 1:1 Brownish Hil 179:1.18 6.7=0.01 73.2£1.38 2.35=0.07 161.1=111 B.B=0.05 B§34=148 2.6=0.08 351=0.06 2Z6=04
SME+CD 1:2  Brownish Hil 27.1£1.72 6.8=0.06 6632167 24=0.06 1673167 1142002 75.1=1.1% 4.1=005 6.1=0.04 21207
DE+CD 1:1 Brownish Hil 26.1=1.06 6.7=0.02 729£1.73 15=0.01 2142=142 91=0.10 B§5.1=1.589 1122009 9.7=0.15 15=03
DE+CD 1:2  Brownish Hil 15.7£1.52 6.8=0.02 652£1.57 2.1=0.13 2032=103 117008 76.2=1.26 9.3=0.13 E5=0.18 1.B=04
SME+DE+CD 1:1:1 Brownish Hil 159:1.8 6.8=0.02 689185 2.1=0.03 170.2=107 B85=0.17 1122=111 6.3=0.12 B8.5=0.14 24201
SME+DE+CD 1:1:1 Brownish Hil 15.8£1.85 6.9=0,03 1.3=21.27 22014 1742=141 11.1=013 1193=139 &.1=008 B2=0.03 2101
ED - Dark Brown — Nil 18.2£1.38 6.8=0.06 6432147 1.3=0.04 1984=1581 154=01% 1324=141 659=0.14 7.1=0.06 2.8=03
SME+ED 1:1 Brownish Hil 18.4=1.42 6.6=0.01 793178 2.1=0.02 162.2=121 §5=0.17 110.5=106 3.6=0.08 53=0.08 3.1=02
SME+ED 1:2  Brownish Hil 18.1=1.12 6.7=0.13 72.1x1.38 1.6=0.05 176.8=L76 10.1=0.11 118.2=181 49=012 3592007 24203
DE+ED 1:1 Brownish Hil .62 6.9=0.15 7742176 1.3=0.04 Z20.1=102 9.1=0.12 131.7=1.73 1152012 9.6=0.06 23=03
DE+ED 1:2  Brownish Hil o 682002 71.2£1.18 14=005 2142=114 112=021 132.6=162 102=006 B.E=0.08 2.1=04
SME+DE+BD 1:1:1 Brownish Hil 17.2:1.17 6.7=0.01 742x148 1.7=0.06 180.3=108 B8.7=1.08 118.2=181 69=0.16 B.6=0.06 2.6=06
SME+DE+ED 1:1:1 Brownish Hil 211.7=1.72 6.6=0.06 702x1.08 1.5=0.04 184.2=148 109=0.08 112.6=162 7.1=0.09 §.3=0.03 23=04

SRB=Slightly reddish brown, ShE= Sugar mill affluants, IT5B5=Unpleasant smell ofbumt sugar, 1T3=Unpleasant smell, DF=Distillary affluents, C0= Cow dung, BD=Buffalo dune
Each valia is tha memn = 3D of six raplicate, Tem way analysis of variance (AMNOVA) for simificanca (P<0.05) appliad beteraen diffarent physico-chamical  parametar of sugsr mill
distillary sludge with differant animal dune befors and finsl vermicompe sting.
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Table 2 Different physico-chemical parameter of sugar mill, distillery sludge with goat znd pig dung — befors and after vermicompoesting by E ferida

Before vermicompoesting

Wastes Bztic  Colour Oder Temp pH Moisture EC TOC TEN CN K P TCa
Combmations °c Y (dSm™) (gke) (gke) (gke) (gke) (gke)
SME - Erown deoholic 33x2.82 72002 98.4=1.T2 342003 280242102 32=004  86.6=1.68 0.7:0.01 2.3=0.01 2.7=0.01
DE - BReddishbrown TUSES 28+1.32 14012  91.6=1.61 1.8=001  3302=1.03 2.1=0.12 982=120 12=003 64002 1.8=003
GD - Black Us 201=1.02 8.5=0.01  39.6=0.61 262003  4367=134 462012 933=130 6.1=008 41=004 1705
SME+GD 111 Brown Us 502=121 78=001 692=042 51=004  3343=1353 38=011 92.1=129 335=009 31=003 22=03
SME+GD 12 Erown us 202+161 79=006 382=147 28004 33112131 41=0.05 807108 41=007 342006 2.1=01
DE+GD 11 Erown us 283162 79=008 6335=136 22004 38322183 342007 98.6=186 37=011 532007 1803
DE+GD 12 Erown Us 201187 8.0=006 36.1=138 24006 3082=1903 38011 901=119 44=000 402012 1.7x02
SME+DE+GD 1:1:1 Brown Us 28.1=1.01 7.7=003  6453=144 232002 368.1=163 37=010 964=1.60 41=006 44=007 2.0=03
SME+DE+GD 1:12 Brown Us 201=117 79=002 351=1.57 26=008 3042=194 41=007 92.6=120 47=013 42=005 19=04
FD - Black us 312+161 79=008  463=134 L1£0.07  320.1=123  4.60.01 1102116 7.6£0.15 41003  22=003
SME+FD 111 Whitish Brown TS 521=143 76=006 712=178 23=007 3082=193 39=012 102.3=1.06 42=007 32=004 23=001
SME+PD 12 Erown us 312=181 77=004 623=126 19000  4321=134 4120035 1033103 533009 34=006 2.4=003
DE+PD 111 Brown Us 202=118 7.7=002  67.9=176 14=001  4213=124 34=007 1233=1.21 44=008 351=005 2.1=001
DE+PD 12 Erown Us 302161 78=003  605=1.07 13002  4552+1.54 3.8=011 1197179 342000 47010 22=002
SME+DE+PD 1:1:1 Brown Us 203=1.72  74=004 6635=0.86 L7=003  4103=114 3.3=0.11 107.8=1.81 49=013  43=006 2353=0.04
SME+DE+PD  1:12 Brown Us 302143 762007 393093 132000 4453145  4.1=0035 1085101 58014  41=004 222001
Final vermicompost

SME - Brownizh Ni 287172 6.5£0.06  91.2=1.19 2.7=0.09 13922113 162017  86.8=1.86 0.06£0.01 342007  3.1x0.03
DE - SEB Nil 264146 6.9=0090  823.1=1.08 17008  2492=194 262008 937139 163036 122014 2.4=001
GD - Dark Brown Nil 26.1=1.61 6.7=007  3M.3x143 12003  2223=123 10.320.02 1483=184 69014 532005 23203
SME+GD 1:1 Brownish Ni  27.53=132 6.6=012  62.3=1.27 21=002 1819=1381 509=014 1172=171 335=0090 44=004 26=04
Contimue. ...

Contimue. ..

SME+GD 12 Brownish Nil 269192 67001  332=136 17007  1946=114 742011 1273=171 462011 47007 26202
DE+GD 1:1 Brownish Nil 263162 6.8=014  612=1.17 152005  2362=162 642017 1205=1.05 11.6=008 8.8=008 23204
DE+GD 12 Brownish Nil 262=126 6.7=0.13  32.3=1.26 13=004  230.1=1.02  7.6=031 1303=131 101=001 7.6=006 2206
SME+DE+GD  1:1:1 Brownish Nil  26.1=1.06 6.8=002  38.8=186 17006  1935=131 61016 1126=126 69013 79007 26204
SME+DE+GD+ 1:12 Brownish Ni  259+1.29 6.7=001  31.3=1.16 15006  200.1=1.12 735014 1273=137 7.1=006 69=009 2306
FD - Dark Brown Nil 283138 T3:0.04  413=141 0.740.01 282.3=1.28 962016 1563=1.61 74=012 64=004 232061
SME+PD 1:1 Brownish Nil 283132 6.9=003  663=1.16 17006  2101=1.01 562015 1201=121 37011 49009 27003
SME+FD 12 Brownish Ni  284=142 12=007  37.353=L76 14=005  2346=142 69=0390 132.6=123 49=012 354=005 2.6=004
DE+PD 1:1  Brownish Ni  274=127 11=006  64.8=147 12=003  2663=1.62 43=048 1264=126 11.8=001 ©3=011 24002
DE+PD 12 Brownish Ni 27.7=172 12=005  60.1=1.07 11=002  2703=117 53=005 1362=163 103=004 83=011 23006
SME+DE+PG  1:1:1 Brownish Nil 272122 71=070  613=126 14005  2231=132 58008 1192=111 71006 8352003 262003
SME+DE+PG  1:12 Erownish Nil  27.6=1.62 11=017  343=142 12=001 2431=134 7.1=016 131=131 12008  7.7=012 24=0.04
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