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, ABSTRACT '
Presstnud •is an· unavoidable wastegenerated'fro~ s~in- industrie~.PressmudiSriCh·inmany

plant nutrients and it also has properties toameliorCitei.degrackd soils;j:;orthisreason pressmud is
believed to be of much use inagricuJture;Mitnyre~;workSil)dicat~1h<rtappliartionof pressmud
improves soil fertility; nutrient uPtake"and'~()fcri>P5!:Siilphitiiti()RpF~Qltideanbeused to
amend theal\<aIis()U whereas carbonation ptessmUdiS usefultC)reclcl1rnacidic soils. This review
discusses about the prospects ofpressmudtltilisationinagricUlture,~specialIywith reference to soil
conditioning and crop growth~ . . '.' . ..' . .

India is the largestproducerofeffectiveassoil:amendrnent Pressmudcori­
sugarcane iii the world. The total ,area .' under tainsappreCiablearnounts of nitrogen, Ca, Mg,
sugarcane is 4.17 million hectar:es, prQdOc:ing S, trace elements and organic .matter.. How­
281.1 million tonnes of cane. There are 341 ever,it cont<:iins onlyasmall amount'ofpotas­
sugar mills in h1dia produce annually 24 mil- sium. With the country faCing an acute short­
liontonrles of bagasse, 2.74 million tonnesof age ofFYMand compost, use of pressmud
molasses and 2:40 million tonnes of pressmud would meetatleastpartially the requirements
05 byproducts (Anonymous, 1987). Afac- of organics"in crop production. Moreover, it
tory of about 2000 rot of cane crushing ca~ can serve as soil conditioner for problem soils
pacity produces about 60-70 tonnes .of' andean be used in controlling nematode prob­
pressmud·. per day(Mariappanet al., 1983). lems in soils.Jt contains about 1% sugar, crude
It is estimated that 2000-5000 tonnes of fibre, coagulated protein including cane wax,
pressmud is accumulated every day, the disc aIbllminoids, inorganic .saltsandpattides (Kale
posalof which isa problem beingJaced by and Shinde, 1986).
sugar i1?dustries due to the alarming environ- . . Pressmud .contained 7:86% moisture,
mental pollution it causes. Pressmud,though 2.24% nitrogen, 2.28% phosphoric add and
considered a pollutant, also contains many 0.11% potiash (Chinloy etaJ., 1953), pressmud
nutrients that are vital for improving the soil composed 1.4% nitrogen, 12.16% phospho­
fertility and plant growth (Copper and Abu rus, 0.35% potassium, 20% carbon, 2.88%
Adris, 1980; Yadavanshi and Yadav, 1990). calcium, 0.27%sl..l1pburand 0.03% manga­
Further, it's use as an effectiv~soil ameUoranf nese. (Agarwal and Gupta, 1958). Moisture
is also of much importance. Considering the content of the fresh pressmud reported to be
rich nutrients. and soil ameliorating possibili- 74.8% and .oven dried filter cake contained
ties, pressmud has the potential ofbecoming 1,69% N, 0.9% totalP, 0.72% available P,
an useful product for use in agriculture and 0.27% total K, 0.19% available K, 1,84% Ca,
allied activities. ' 0.37% Mg, 0.19% S, 52. ppm Cu, 69 ppm
Composition of pressmud Znimd 898 ppm Mn. (Alexander, 1972).

Pressmud is a soft, spongy, lightweight, Pressmud had about 0.8% N, l'%Phosphoric
amorphous dark brown materialwhkhcan acid and 0.5% K. (Bangur, 1976). Pressmud
absorb moisture when dry. Pressmudcontains from cane factories using carbonation or
fairly high quantities of plant nutrients that sulphitationprocess contained approximately
are essential for plants besides being a very 60 to 70% calcium carbonate {Mehta and
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Gumkale,1979).Pressmudconsisted130/0 mC)\.ls,1969)~ AppUcatiOh of pressmud .Was
moisture, 1.84% N, 7.86% P, 1.220/01<, reported tp bem9st.i:lerleficial in eroded and
24.6% Carbqn,. 11.8!)%fa~3'~~~~~Mgproblem'isbils '(Stp~, .1970). Application o£.., .

. 'iGuna~,gel~n,_).9fWtd!~ss{n.4dLCOInP6$~!r ,;~.!~ t9.~!ga~SQi1s,Jesult~Jn consider­
1.2%N,3.83%Pandl1~J~~j a~le improYern~ntinsoil pore sJze.distribu- .

.t982). The typical COnlp<>si~ori~ffi1fe!;.~tK1 tion, moist\Jreretentioncapacity" reduced soil
iiw:asl~(\ryIT1atter,<!),~}~%C~~.:~~~99Inpaeporlr~r1gin deeper penetration of
... f~lipid$, ..•1§-'3()~~e;'~~?%'~;;~1$%rb9!$~~urj~97~;Prasad,. J97,6). However,
crpd~prpt~n,9..-2Q%t~~~;~~.~i ····J-i-lin~i9ii.(l~31.su~ested that curing of
4~lO~,1':3o/(1Pand();5-1"~%'~~~Ut ·.Pressrrtuc(.;for4-{iweeks· was·"necessary be-

.' 1992l'J?ressrnttd1"ladq~~'~~,2to' 'fo..e~~~~~osoil.
3%~, 1% N, 6.t~ l()%~t>i~,~~l~o··~~)~ ...~· ••....•..•.. ·r.~~mical·ptoperties. : Incorpora­
and15t().2.Q01·~a~~~.J~~'1.~~9)·tion()f.:p ..essrnud.could. impart a number of
Tl1~.~rrtO~t1P~:~~~.~iti?n ClCivarita$Jes.to .soil fertility, particularly in soil$

./~p~gr~tl~~·m~)J~~'\1a)1~·~t~, w;th.Jowclay and organic matter content
."Inl~$J"~~.~I~n~~\~6d?£F~~tion (Pandalal et ai., 1953).. Sugar..factories em­
.{P~t\Jr~}l'i}~~~l·;~~~."utri~m:~~at':Js .. of ploytwoprc>ce~viz., sulphitation and car­
.·Rr<~~mUd}~~gt~'~~lflcreased •. (Jfter.1! short bonation process to produce.sugar. 'Pressmud
'~8d?£S~~~~c:?mP9~~pressmud from both the Pro<:esses differ in their chemi-
..C91'l~ne,<i;\:'~~~~,~·~~t~~p. p.Q9% cal·properties.Pressmud obtained from

. ,.t(!)f~~!~r~fJ~;tC>t~(S~,3.090/~t?talMg,.223 sulphitation. process is .·acidic in nature and
RP~,~~,.,:~.3-~:~~IllC:l,l,6~3:PPIll· F~,. 4,2.2 hence can be applied on alkaline soils whereas,
·Pprn~l~l·~Go,o~li"icsaroon~·lO.~: pressmudobtainedfromcarbonatlon process

.' '~·8:l"lr(J~0(~~~r,.,,1~8?)''fhepressm~ ooritainslime which is useful in acidic soils
,~~c~be,~ff~cti~I~Gpmp<>stecustng ~isti~- (BijaySinghandYadvinder Singh, 19ge). Ap­
·~t?"~~l'lt,:"ash~o.pate~taJ:, ~9?1). -n.ns plication of acidic pressmud (fromsulphitation
m~th;~l.gatnsrnore lm!'Prti!,Oce sm.ce tw~ tn- process) resulted in slight increaSe in pH of
.d~~~wastescc>~dl>econv~rted tn a stngle waterlogged day soils and the availability of
r.>ro~~ss·:,<.: •..• ". .. .... '. .. ...Ca,Mg,Mn arldZn•whereas.the application
A~RlCUt."I1JItALAPPIJCATIONOF oHhe Ca richcarbc>natioo process pressmud
..•.•.•. :•.•...•.•.• '.•..·.••·.•'...)Oit>~~SMIJDr~in lowering the pH ofalkaline soil from

Effect()r1~ilpro~I'ti~L .. ' ..••.. ...• .• .... . 9~5to8.8(AnonYrnOus, 1971). Substantial
"<'a)Physic~prc:Jpet1ies: A.dditiopof. redueti?hihPH and EC was acJ:tieved due to

pressrnudtosoilhasbeenf0undbe?~Cialby'sulphitation'pressmud 'application @ 12.5 t
manY$cientist.Thehigoorganicm2lttElre<>n- ha-I(Reddyetal., 1973; Kurnar and Mishra,
tel'lt of pressrnudW~ much oflJSe.iry...irnprov- 1991)~In highlysalinesodic soil, reduction in
ing the tilth, favourably affecting graIlulation, pH(from 9.2 to 7.25) and EC (from 5.4 to
stability of thesoilparticles,degree:of aera- 0.18 mmhos m· l ) was reported .due to
tion,water infiltration, draina$JEland water pressmud appliCation (Clarson, 1983). Though
holdirlgcapacityofthesoil(Lopazetct1.,1953; pressmud as such could reduce the soil pH,
Azzaro, 1963;AleXander, 1972;RakkiyapPan, better results were obtained whenit was added
1982;. Indira RaJaahdRaj, 1983, incombination with other pH redUcing agents.
Purushothaman, 1986; Kaleahd Shinde, Application of pressmud with phosphorus fer-
1986). Applicationof154to 174tpressmud tilizer decreased the pH and EC of alkaline
ha-1 was found •to· improve soil tilth (Anony- calcareous black soil (Bawaskarr et ai., 1978;
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Borde et aI., 1984). Application of.@p~~~ntof~abYiCaionS(,iuringthe decornposi­
added pressmud effected better pH reduction tionol pressrnud must have lead to the reduc­
than when applied alone. Apart from de<;r~- tionirlsoil ESP~ In<:orporationof pressmud @

ing the pH, this combination also signifieahtly 12.5tha'l + Zn @ 50 kgha,l wast,ound to be
increased the CEC of alkali soils (Reddy et aL, highly effective in reducing the sadiuri1con­
1973). However, pressmud + gypsum +~c tent of soil (Jayamani,1992).Pressmud was
was found to be the best combination for re- ' also reported to. be effective. in removing the
claiming alkali soils with respec;t to pH reduc- carbonates andbicarboqateions from perca­
tion (Shivaram Shetty, 1975; Chand et aI., . lated soils than that of'gypsum and pyrites
1980; Balasubramanian and Ramasami" -(Patel and Bhajan Singh, 1991). Water solu­
1983). Application of pyrites and sulphitation ble.anions like cot, HC03', CI and S042

• de­
pressmud to' calcareous saline·sadic sails also creased with increased pressmud addition, but
resulted' in appreciable decrease in pH and the exchangeable cations like Ca2+ and K+
EC (Singh et aI., 1986; Rajamannar and Sree recorded increased values (Kumar eta/.,
Ramulu, 1982). 1991). Increased CEC was recorded in sadic

Apart from the favourable pH reduc- soil due to, pressmud additiOn(Par~vam,
tion role played by sulphitation pressmud in ~979). Clarson (1983) recorded an 1Ocre~
alkali soils they also add to the build up of 10 CEC values from 0.85 to 8.13 m.e.100g'
essential piant nutrients to the soi1.lnLousiana of soil due to .the. applica~on of pre~smud.
(USA) application of pressmud @ 80 t ha:1 Pressmud application to soli have an Impact
increa~ soil N and extractable P K Ca and on the trace eleme,nt composition as well. The
Mg (Golden, 1975). Pressmud appU~tion also availability of .iro~ did not incr~aseafter
increased the organic carbon, N, P and K lev- p~e~smud apphcation ·but the avatlab~ealu­
els but reduced the total' soluble' salts of soil mtnlum content was reduced below toXIC level
(&waskar, 1982). SulphitationpresSmoo con- (Chinloy et aI., 1953; Prasad, 1976). Ume­
tributes to greater increase of organic carbOn stone application along with pressmud to soil
in soil than carbonated pressmud (Gupta et'ai., resulted in significant, reduction of zinc and
1986; Virendra Kumar and Misha, 1991). Patil iron to deficiency levels in soil (Datta and
and Kale (1983a) reported that pressmud ap- Gupta, 1984). '
plication @ 25 t ~a'l to soil increased the or- (c)Biologicai properties : Application
ganic carbon, totakN, available P andK" but of pressmudgreatly increased bacterial and
slig~tly decreased the C:N ratio. However, fungal population 6f soil (Owen, 1954).
HaW,hara. (1974) r~ported decr~. N con- Pressmud application was responsible for a
tent 10 soils du~ to pressmud apphcation, large increase' in the number of non-spore

In sandy soils also, pressmud applica- forming bacteria and various fungi including
tion increased the available P and K substan- Neurospora crassa, Trichoderma viride,
tially (Prasad, 1976). Application of pyrites AspergiUus sp. and PeniciUium sp. but patha­
and sulphitation pressmud to calcareous sa- genic fungi such as Fusarium and Pythium
line sadic soils resulted,in appreciable decrease were absent (Anonymus, 1968).'An increase
in ESP and increase in available P of soil (Singh in the spore forming Bacillus and
et a/., 1986; Rai et aI., 1980). Combined Actinomycetes, which have a positive influ­
application of gypsum at 50% requirement and ence on soil aggregate stability was observed
pressmud @ 12.5 t ha,l significantly reduced in the final stage during composting of
ESP and pH in alkali sOil (Gaul arid Dargan, pressmud (Roth, 1971). Control of nematodes
1978; Duraisamy et aI., 1986). The replace~ in soil also was reported due to pressmud
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application (AnoJ:'}ymous, 1971; Alexander, tOin<:r~thegerminati()n percentage, .length
1972). .. . . . anaSii"th ofmillablecane than thaHrom car-
Effect onctoP!}1'6wth. . ... .... ...•. .. bonat1<:>t;tproce;s" .~educed tiUermort~ity .to

(a)Suga..eal'l~: . APpliFati?nof, aJevel~f.26.4YoWlthSPM and ~7.6MJ WIth
pressmud.to .sugatci:\ne has··been•.. proved.sucf CRM..was .• reco.tded by Yaquvansht a~d Yadav
cessful in increasj~gthecaneyield.IOcte~ed CL990LSPMand CRM wheI} apphed @ 26
yield in sugarcane·was observecf'dueto vary- . t.ha-1jnc.reased the cane yield by 15.6 and
ing levels of pressmudapplication(~clngt?t81 . 9;5%respecUve1y in comparison to 3.30/0 by
1959;·.. Patilet. aJ.,1979;.Rai.etaJ.,1980; 150j{gNha·1.•..

Rao, 1980;·Patiland·I<~le, 1983b;Anony- .... Similarly,'\1ualwof.cane juice,N: P
mous, 1984; Hunte, 1984; Jafriet aI., 1985; ra.tio, miner&rnattercontent of jUi~ were in~

Singh eta}., 1~86l. AdQitionofs- 7tof creased duetopressmudapplication (PaUl and
pressmud t~()l1ehectareof soil resultooin ShitJ9fe, 1981; Bawa~~r,1982J.Higher cane
significantlyhigherFaneyield (Sharma and and sugar yield with better juice quality was
Saf.li, 1~62;· George,1982). Sugarcanere~ Obtained byPatilandKale(1983b), whenthey
sponded •. topressmud •application .upto JOt appliedPteSS1I1udcake @12.5t ha-l. The cane
ha'Ibyyieldinghigher diy matter,can~and yield and quality were significantly increased
sugar (Bhupal Raj and SUryarrarayanaR~dy, b~ltllesuppleroeritation of Zinc (21'1), Iron (Fe)
1992). Application ofpr-essmud @175-,200 Witlipressmud (Kumaresanetai., 1985). The
t ha·1 to sugarcane field provided moretran highetcalciumcontent in pressmud also
enough P for the ratooncropandgavean helped in increasing the sodium content of
appreciable increase in cane yields upt037.5 cane juice (Rajamannar, 1983). Apart from
t ha·1 (Anonymous, 1969). Basal dressing With increasing the caneyield,pressmud also helps
pressmud (25 t ha·1)in cane varieties CO 419 in rooucing the cost of cultivation by way of
and CO 449 resultedin increased cane yield substituti~gJertilizer. Chinloyetal. (1953) te­
by 7.5.t andsugar yieldby.about2.~tha·l portoo that pressrpud application@ 25 t ha-1

c0tnparoo to control (Raoet ai., 1970). Nema could replace 18% sUPer phosphate to obtain
et aJ.(1995) estimated that continuousappli- an equal· yield of sugarcane..Application of
cation of presstnud@ 6 t ha-1 results not only 20 pressmud ha-1 (fresh weight basis) resulted
in increasOO,. but.alsosustainoo cane yield. in a savingof ~5%()fthe recommendedinor-

Pressmud whenappliooalong with fer- ganic fertilizers in wheat, sugarcane, rice,
tilizet.N·greatlyenhances the cane yield than maize and soybean· crops (Jurwaker, etai.,
when appliedal<)I'le. Yaduvanshiand Yadav 1995). Yaduvanshiand Yadav (1990) found
(1993)reportedthatcombinoo application of thata.combination of 10 t ha·1 SPM and 75
pressmud and fertilizer N 'imPfovoothe yield kg Nha·1 producedcaneyie1d which was equal
of millablecahe in the secondratoon. Mixing to that obtained from application of 150 kg N
of biological agents with pressmudalso yi~lded ha-1. Substantial reduction in fertilizer N, P and
fruitful results. When applied along with K requirement due to pressmud application
Azotobacter @5kg ha·1 , pressrnud recordoo alsowas observed by Selvakumari etaJ. (1996).
higher cane yield and soil available N.(Tiwari .... (b)Other crops: .Pressmudapplica­
et ai., 1998). The .leaf moisture content and tion to many field and horticllltural crops has
the growth of aerial portion of cane were also been fo.uod to yield positive results. The yield
found to increase upon pressmud application of rainfed.gtotmdnut was reported to. increase
to sugarcane crop (Jafri eta/., 1985).- due to preSsmud addition @ 10 t ha-1 besides
Pressmud from sulphitation process wasfound improving the available macro-nutrient status
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of sOil(Ma~agu,etitl..f J,9~~; .,I(~~~ J()l"'~4b$Elquentpadc;iyculti"ation(Chumi~hev
et al., 1984).Application •of..'pressp1ttd!.',$t,~!iff)t#ev, 19~!) .tfowever, Giriciharakrlshna
ha,l andP2()s@22 kgha'lproved~~9rin,{!~83),f9\.UJ,dth~tpressJ:nudapplicationirl

terms of nUwber ofpodsplaritl;nurn~l'of,"C0tnbi11cltiql1~th MBP and SSP to rice crop
filled. ,pods and pod w~ig~titlgr9uricfn\lfdidrtqtii1fluEmc:eth~.soil,reactions and crqp
(Trivedi, etal..,.1995). InaCidsQil,a9pli~tiQri':'yiekL:'1tl;byb~an~~o" .pr~ssmudappliCation
of pressmud@). 5tha,l il'lcrea$ed:tl1e'}d~()f wa$fQ~rd,tb '~~senthe.seed·yieldas com­
maize anddecrea~ thesoilllardnesscom- •~edt()syp~@?$O}{gha,l ,enriched FYM

, pared to soils that didnotreceivepress~ud'@)7pOkgha·l,+recol'tll1'lended PO, ap:pIied
Applic:ation ofpressmud@ 12.5 fha-1 signifi~ ,',fields (RamasamVt 19971· The seed ~eld,pro~. '
cantly,increased. the •• dry ,matterf)rtxiuction ,teinfPntent registered'higbervalues when
(DMP), Nconte.ntOf1dnutrientuptakeofO'laize pressmud,wasapplieda;longwithrecorn­
(Sherly~charis,1995). Effestive dose ,of m~nded fertilizers (Jafri and TiWaJ'i, 1995).
pressmud was20,tr!:i'1 proc:\uciw,;Yi,eld,ii17 '. ', •• ',', '. ',,' "'. ,.' ...',' ,',
crease of 129A and 65.2% in rnaizeand • ',', Ya~ous horticult(Jral cr9Ps Uke.ppme,~
wheat crop$resPeqtivelyoverthe control (Bijay' granate; pll1eapple,to~ato and turli1encwer~"
Singh and Yadvincier Singh, 199~).Combined als~rePPrfEili.to;beneftt from. pressmud ,appl~j
application of pressmud 750/0 and 25% gyp_cation.;'\t:'pllcation "of .pressmud @ 20, t h
sum.recordedhighergrairiyjeldjnmaize•crop a.lo?~.W1th r~commen(jedN~K recofDmended
raised 'in,' sodic soil, (Patamaslvam, and RaniSlgl}~flCantlylOcreas~dthe rhIzomeYIeld ,of tur-
p ,", 1 1983) rnencoverapplication of recommendedNPK

eruma, " ' .' " , ".' ", " illone(Seivakumari and Baskar, 1998).
Simiiarly,pressnlUd"application gave .Pressmod application increased; the, market~' ,

increasedyieldinblackgram(IndiraRaj,J,978;" able yield of tomatoes grown in a low humus
Indira Raja and Raj, 1983;, Sh(ll')I11ugam sandy clay soilbesides improvingthete,crure
et aL, 19~6). Yield qf greengram W9$ also of soil (Azzam, 1963; Azzam and Samuel,
obsetyed to increase by?Ot0800t6, due i9 1964):.,. Inpotnegranate,i app!icati0l1 of
pressmud aRplicati()I1(Boti:!e etai, 1Q84) The" pre~1ll4Q@) 75% ofgypsum requirement sig­
integrateci useof6QO kgha,I$PM witp25 kg ,nificarttlYinCr¥sedtheplOf1t'height and stem
P20 S ha-1 produceci more Yie,lclin~en~am diameter(Gurbachan~inghetaJ.,J999).The
than that obtained with 50 kg P:Psha-1 ona Yield ofRin~pp1E!~~rePPttedto,incr~e
silty clay soil (Datta, and Gupta,' 198~a1.<Ri~e "due to 'pressmucJ. appli~ation (samuels and
crop was also found to'bel1entfrqm pn~~mud 'Landrau, ,',195~).se~inoculation ,with bio"
application. Application ofbiodigested 'ir;loculantshavealso been observed to be suc­
pressmud@ 10 tha-IalongwithrElCol1l1llendedcessfu/, whertappliedalong with" pressmud.'
N increased the grain Yield and. uPtake of nu- J\pplkationof pressmudalong with seed bio­
trientsin, 'short duration "rice to the, tl.lqe .' of inoculant Bractyrhizobium japon/cum regis­
33.1% over recommended N,alone(Kapur, teredsignificantlyhighergrain Yield insoybean
1995; Subramanian and Wahab, 1997). and greater numberof rootnodulesovertheir
Vermicomposted pressmud(prepared using individuafaciditionand,.control in acid soil
pressmud, maize and sunflqwerstalks) when (Prabilkgra? Clnd Ravi"1996). ,Ramasamy
appliedwith raw, pressmudresultedin higher (19~7)alsc.lreported,positive.effects due to '
grain Yield than that of therecommel}ded~, phospho~eria additicm@600g as seed
P and K in rice (Jeyabal et .ai., ,,1998). .Molas- . inoculant +pressmud,., In, Punja,b, application
ses application alongwith pressmudwas also of carbonation pressmud used alone, or
reported to reclaim saline and alkaline ,soils incombination with ,fertilizers ,i,mproved crop
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FutiJre focus
(l)Effect of pressmud application to dif­

ferent soils in the long run is yet to be studied
in detail.

(2)Amount of application, either for
crop production or for soil reclamation has to
be precisely quantified. The amount of FYM
and!or chemical fertilizer it can. substitute is
also to be quantified. Research on the effect
of pressmud application to different types of
soil is also mandatory, since sugarcane is
widely cultivated across the country.

. (3)Effect pressmud application to dif­
ferent cropping systems has to be studied.

(4)Possibility of using pressmud in inte­
grated nutrient supply system is to be evalu­
ated.

(5)Residual effect of pressmud applica­
tion has to be studied in different soils.
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