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Study on Com posting of Agricultural and Forest Wastes

Ablll'KC

The clloc:li.. 1«)'<1;"& ofl&l'icukunJ ""'" (rice ' III W) and f .......
(..w "">I) WCfC wried out to produceOIpfIicfmiJlzcr. compost,1»' ......
"'dill...1 reethod. Durilli the dec_hi... proccu of CO<ftIlO'IIo&.
c/wlse> occumd fot .....p«.... IIld h<laIM ofbc<ldl,,& ....sicd and
the (Ntocl<rI"ic1 of raw .....n.1s IIld """""" _1c1 aA&lyood.
The ....It>showed "'" ,.....,.. procluccd from... doa>l pw blP« )'Icld
(0&6'll.) ll>an "'" p<ocluccd from rice ....... ())'ll.~ 1t.... 11>0 ro-s1bol )
f<>ld .......... 1ft _ of orpoIc __ odolr>cd I»' Idloc rice
","w oncI2 fold_ io _ --I»'""", ...6u>t.The
-')'>is ofCOfllPOO' IMlpIc1 ..,_ "'" the proclucucontoIa wlT' ....
........ of bo<h pri.....,. and -,. ma"","."iMt, buc all the val....
obtai"'" ....... l1C1I the 10".. limh of1.._ ..I... d... 10 the low C:N
value in raw malt,..., l ,.,j also the abKncc or mlcroorcanhml wed In
lndiolOMlm<Ihod.

K"""""o: I&ri<ull\nl W..... ro.c" w..... OIpfIic firtil iur. compost,.........-,
IDlrodattloa

Environment degradation i. a major t~ confronting the world. and
the usc of chcmic:.al fenilizcn contribute 1"'G"ly 10 the detctiOTllion of the
environmentlhrough depletionof fossil fuel s, gcnctlltion of carbon dioxideand
contAmination of WIller resources, II leads to loss of soil fertility due to
imbal4llCCd u:sc of feniliurs that Iw advcncly impolCled agricultural
productivity and causes lOil degradation. Now there is • growing rcalization
tbot the subltitution of OIpIlic fcrti lizcn in the: placed of ehcmkal fertilizcn
WI reverse the: dcclin~ trend in the: Global produetivily and environrnmt
prolCClion (A,"C)·Itd. J. 1938 ; Wani. S.P. and K.K. Lee 1992: Wani. S.P. Cl aI.
1995).

In MyanllW'. luge quantities of plantnutrients con!aiDed in agricultural
and forest byproduets arc wasted. Composling i. a viable process of Itcating
IOlid waote for beneficial use and dcstroyinll pllthollcns. diseases and



undcsirIblc weed ICCd. Byproperly -.ina Iir. moisture w~ the
cocnpos1ina JlCO"SS can lrUlSfonn Jatae quurtities or OIpIlic malcriaJ Into
(()CIlpost in a'dab\dY shon lime(Codnn, B. J.1Ild W. A. CarDcy 1996).

The po'ecial or (OIi' c..ioe 10 IanI ..- IDIlCriaIs iaIo a r­
raowcc nWtcs an -ave p ~ c~itlOI· Composilina offm bcDdits IUCh as
~ soil rCl1ilily IIld soil bcaIdl dIM ilK'CIII J apicuhunJ pcoductivity.
impco\w soil biodiversity. I"CIIbe etolotical risks IIld pIO'Oidcd bcua
cnvitonmcnL Thus, compostina could be one or dle vaJlIIbIc opciolII ror
rarmers 10 IQIOlC or Cftbmce their apiculnnI ~i1 physical, c'..",kaJ aDd
~propcrt~ (Hailu. K.A. 20(9).

Ito..C\'Cf. manyr-m espcciaIly lIlox in clcYc....__ 1ite
Mr-. (ajJ 10 IDIke !be baa usc or orpUc I'CC)dina opponeitilll. 11lIs
,.'C<!t~ 10eocwribulc 10 dois Iact orbo~l CJet abouI!be CIOiIIpOIUllc
or~lIlnI and rome..-.

The ~\a or dle stud) II'C (I) 10 pcoducc CC"" _ &om
~11nI """"c (ricc suaw) aDd romt WUlc (_ dust) by lrIClidoMl
lIICIhod: aDd (2) 10~ dle characlaistics or (01111' lSI _pia IUCh as
ni\loSCll eotllall, phospbonls(()ClIent. powsiUlll (IOiI\Cft\, cakilllll, lMpsllIIII
IIld suJpbw~ orpnic manu(IOiI\Cft\, moistun: COllIe!" pit. aDd cwboD
and1li\loSCll ratio.

MalCflab .... MeGo4t

EsptNlttll SIte.... Set tip

The experimmlJ "U'C COIlduclcd II the LaborIlory or DepllUlllDI or
IndUSlrial Chcmisuy. West Yqon Uciversily. durinJ the )-c. 2012.laIciJla 4
IDOCllbs (rtom Aupst 1 10 No\'CIIlbcr 30). Theft wen: e- c:xpuillwllls III !be
study: Expcrimml I _ COiiIpO>tiJlc or rice sa-. IIld Expaimcal 2 _
cC p'lqorsawdoal.

PftpendoeolC_poIlllcd

For ricesuaw eomposti.... a_I lank. ""vinadiamdctor 3 red aDd
heighl or3 reel. wa.' placedaldle shIdcd area or the Iaboralory. The ricesa­
"'as soaJ;ed ror 2 houn in wiler aDd it "'as chopped "i!h knirc 10 act aJ)'
deeornpMilion. 11lc bonom or the ccmmt lank "'as filled "i!h dloppcd rice



_10 get 6 inchesIh~k_ Then. cowd\llli "''as pI-.I as !be~ 1a)'Cf
10 obtain 3 inchesIhidtness. Finall)'. a thin Ihinlla)u ohoil "''as added 10 get
I inch Ihickncss. This formed lhe firs! pilc. The pwposc of usinS soil is 10
inuoduc:c microorganisms nccdcd 10 btcakdo\lo1l\heo~c IIl4\lCf in \he pile.
The l1llio of \he materials for pilins Ihc heap was rice straw: cow d\llli: soil •
6: 3: I..

A hollowPVC pipehavinS alcnslh oD fCd and cIiamctcr oD.S inches
was placed in \he ccnccr of \he pilc for amrion after first pile fonnifta, Then.
I\loO addilionaJ pilc:s "'ue rna6c by addinc \he 1a)'Cf'J of rice_. cowdIma
and soil. ODe lilCf of"'*t was sprinkIcd in order10 kocp \he pile moisl. The
surface of Ihccompost bedwasCO' Clcd "'ilb plastic shm 10pm'Clll dt)ioS!be
_ and 10i~ \he ICmpmlutC.

For \he saw~ compostina. \he "'bole pI'OCICClure was rcpcelCd ";Ih
saw dust. cowdungand soil.

DccoDlposllloa Procas

The compost beds were lell for four monlbs for \he complac
decomposilion of \he conlents. The composl beds were lurned by every IWO
weeks. The purpose of Iwnins was 10 improve aeration. sreed up
microorpism aetivil)' and cnsute unifonn decomposition. The lIIIlcNJ
~)' <'II the. lop and~ of .b..' hN "ere lOO\"N 10 lhe. eenter, Outins
Ihc dccorn"",ili"" I'f\l('""- Ilil~' ,.f ".I~' \\;a, .prinkJcd I"'ic.: iJ "'\-.:L to
IMinuin coodilions cond",i\~ (or \he composting process. The IcmpCfalUrc

and bcigbt ofcompost beds"'ue recorded C\'Cf)' I\loO "''CCb.

Hanutlaa lIae C_posl

The composts "'cre haf\'CSlcd after f!"" monlbs. The processed
compost wasbIacl<. liBhI in ",cigbt and (I'CIC (rombad odor. When \he compost
was read)' 10 harvest. i. "''as kepi ";Ihoul ",~eri"8 (or 3 days 10 make \he
compost easy for shiftins. The harvCSlcd composts were spread on \he plastic
shc.CIs for IWO days 10 rcdlll:t lhe moislure coerent for dryinS- The wcishl and
volume of comllOS' obtained from _h experimenl were measured and
rcoordcd. The comllOS' was pxkcd in pbsIic bags and SlOrcd Ihcm in a cool
place.



Aaalysls or Raw M.terlals .ad CODlpoltSaDlples

The physk.al c:JwactcriS!ics of COlilpos! samples such as moisture
contcnt and pll "'CR clctcnninod al Ihc lAbotalocy of Dcpanment or IadustriaI
Chemistry. Wesl Yangon University.

The chemical characlcristics of raw malerials such u carbon 10
nillOgcll ratio: and !hal of compos! snplcs such as nitnlgCll COlI\CIII"
p/lo:IphoNs CORlcnl, powsium CORlcnl, calcium. maanesium and sulphur
conlcnlS, organic mallet conlenl and carbon 10 niltOgen ratiowere meuurcd at
(he uboralory of DcpanmclIl of unci Uac Division. Myenmar ApicullW'C
xnice (MAS), Yangon Rcaion.

Reoulls aad Dlscuuloa

O ....cterlstlcs or Raw M.terlals

According 10 ~llClI. II.W. (1987), for efl"ocicnl compos! pcoduction Ihc
compoS! pile> sIlould have 0 carbon to nillOgcll ratio(CiNratio)in Ihc ranae of
25·)5. If it is hillhcr. the compo,tinll procca.<will take 0 lonill imo and if it is

' Ie....r, Ihc final compoS! will be &lven orr as anllllOnia. The simplCSl rncthod or
acljustillJ Ihc CJN ratio is 10 mix~ dirrerenl materials of hiih and low
carbon and ni1lOcen CORlenls. Therefllte rice straw and sawdust which h8d•
hiih CJN ratiomixtd with cowdun; which hacllow CJN ratio.TheCJN ratios
of rice straw..w dustandcowdungarc indicaled in Tablc I. It was found lhat
the rawmalerial.hacllow CIN rali", incomparing with lilerature valucs.

roble 1 Carbon 10 NillOgcll Ratio of Raw MatcmJs

I RawMaterials
Carbon 10 NiltOp Ralio

Mca.'lU'ed Valucs· Liletature Valucs"

RiccS\raw 3S.70 )().IOO

SawDust 51.71 5().ISO

Cow Dung 12.1) 11·)0

Soil 2JS 2·10

• The data "'CR mc:asuml 01 lhe ubonllOCY of Depanment of land Use
I)ivision. M)1IIIl1\iIf Agriculture Service (MAS). Yanson Rcgion.

•• ""eyard. J. (1988) and Slcincucr. D.lI.•IlIII).EJan~ (199))
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Volume ofCo..post Sa..pla

With an input of 30.6 thousand cubic inch of qriculnual ot forest
"1l>l~. 10.2 thousandcubic inch of compost in ricesuaw composling 1Il~ 14.3
thousand cubic iDc:h in saw dust composting "'CfC pcoduccd asshown in Table
2. The results showed lhatthe saw dust compost pvc higher yield (46%) than
rice , traw compost (3W.) . It was found thaI 3 fold reductions in volume of
o'llanic mailer was achieved by using rice slraw and 2 fold reductions in
volumewas achieved by using sawdust.

Table 2 Volumeof RawMaterialsand Compost Samples
,---

Volumeof RawMalerials Volume
(thousandcubic inch) of Weighl Yield

Sanl),I.: Rice Composl of Pcn:cnl
Slrawl Cow (Ihousand Compost

Soil Total
cubic (kg) (%)

Saw Dung
inch)Dust

Rice
Sua" 18.3 9.2 3.1 30.6 10.2 87 3)
Coml'05t

":--Sa\\
0u>1 IS.3 9,2 ).1 )0,6 '4,3 122 46
Composl

Cha nges In Hci&bl of Compost Bcd

Changes in heighlof bed durins the composting process(from 0 10 121
cia») were recorded (\'Cf)' two weds. Al the beginning of the process, the
change< in heighl of bed (reduc:lioo in \'Olume) "'CfC DOl signiflQ/\l. The
reducli..n \'Olume bcc.vnc signifocanl during the third month of compostins
proce>.' . especially in rice suaw composling. The heighl of bed reKhcd •
minimumof 10.S inches in riceSlraw composting and 14.0 inches in $IW dust
compo.sling. The chang« in height of bed during the c:omposting process are
indicated in FiSUtC I.
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Figure I C'han$cs in lkishl or C<lmposl Bod

T..ponlaR Claaaca dartac me C-JIOIlIItc ........

Tcmpc,1Ilft cllqes "UC obscn-cd duriDa Ibc processorcc I )Stina
Al 1M lqiIlninc or Ibcprocess. 1M~ orbed ..~ hip (340C) ..fa
compamllOIlIlbicDI~ (29'<:). lolcr.Ibcrc ...... paduaI dca.as.
in Itmpcratlft. ..tUch ra<hcd • mininl\llll or about '27"<: duriJlc chc -tIoIc
r<riod or di~ion process. The ICftlperahIlC lower chan ambicnc .... 'P"..­
moan, IhIl all 1M orpnic ,.un ha,'C compIcccly chan£od 10ClOlIlpost. The
Icmpcratlft chan.es duriRl; 1M composlincprocessareobolO" in FiJlft 2.
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Cbanet~rbtlcs of ComposlSamples.

As indiealcd in Table 3. lbc compoS! samples wen: found to have CIN
ratio of 2S.34 and 27.42 and all of lbcm fall wilhin lbc nose of literature
valuc. It was also found WI, lbc orpnie matIct in compoS! samples wen:
SO.2S and SO.23. Moislllrc contall is eritiQI 10 cIcIermininB lbc quality of a
fCltilizcr. Accordina 10 ICRJSAT (2006). lbc moiSIure COOleftl of compoS!
ranacs between32 and 66 %. The results showed thallhc moislllrc COOleftI of
compoS! "''CIC S6.41 % and S4.74 %. pH has a considerable inflllCllCC on Ihc
availability of nUlricnts to corps. As shown in Table 3. Ihc pHs of compoS!
samples arc 6.44and6.80.

Table3. Characteristics ofCompoS! Samples

Characteristics RiceStraw SawDust UtcralureValuc"CompoS!· CompoS!·

C:N 2S.34 27.42 2S-3S

Organic Matter SO.2S SS.23 2S·S0

Moisture Content S6.41
.

S4.74 32-66. .
pH 6.44 6.80 6.o.7.S

• The daIa ",ue measured at lbc Laboratory of Department of Land Use
Division, Myanmar A&Jiculture Savicc (MAS). Yangon Region.

.. Dalzell. H.W.etal. (1987).ICRJSAT(2006)

MacronulMts of Composl Samples

The primary and secondary macronutrients of compoS! samples arc
indicated in Table 4. It WIIS found lhat lbc nutrient contents of boIh samples
wen:nearly Ihc same. SpecifJCally. lbc nitrogen content of saw dust compoS!
was higher than thai of rice straw compos!. The potassium contenl, calcium
conlenl, masncsiwn content and sulpllur content of rice straw compoS! was
higher than thai of saw dust compoS!. The pho$phorus c:onteIIt of boIh
composb was found 10 be lbc same. All lbc values fall within lbc range of
literature valuesbut all were ncar lbc lowerlimiL
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Table4. MacronutrienlS ofCompoSlSamples

MacronutrienlS
Ri.:e Straw Saw Dust lileralure
CompostO CompostO Valuc··

Primary MlICtOIlUlriCllts

N(%) 0.42 0.63 0.40-1.61

P(%) 0.13 0.13 0.10-1.02

K(%) 0.10 0.09 0.IS-o.73

Secondary Maeronutrients

Ca(%) 1.62 1.08 1.00-7.61

Mg(%) 0.11 0.07 O.09-o.S6

SW·) 0.32 Notdetected -
The data were measured at the Laboratory of Department of land Usc
Division. Myanmar A~eullurc Service (MAS). YangonRegion.

o 0 ICRISAT (2006)

CODclusloD

ThecompostinS process look was taken four months to produce blaCk.
light and odourless products. The resullS showed that compoS1 produced from
saw dust gave hishcr yield (46%) than that produced from rice straw (330/0). II
was also found that 3 fold reductions in volumeoforganicmaner wasachiC\'ed
by using rice straw and 2 fold reductions in volumewasachieved by usina saw
dust. The anal)'Sis of eomposr samples indicated Ihat tbc prodUClS contain
sufficient amounl of both primary and secondary macronutricnts but all the
data obtained were ncar the lower limit of IitcratUR: "a1ue due to the low C:N
value in raw materials and also the absence of microorganisms used in
traditional method. The results obtained from this research help to make the
best usc of agricultural and forest wastes to produce organic fertilizer.
cspcc:ially for tbc fanners in our country.
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