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BIOMASS AS SOURCE OF BIOENERGYAND CO}IFMT

Apong Sandrawati and Suwardi

Study Program of Soil Agrotechnology,
Department of Soil Science and Land Resources, Faculty of Agriculture.

Bogor Agricultural University
Email: aponksandra@yahoo.com

ABSTRACT

Peatland in Indonesia is recognized as the most important resetvoir of planrs ;-:
biodiversity and its exhibit a range ofimportant ecological and natur(tl resour.; -
Natural vegetations at the peatland ecosystem are dominated by plants a;::ni;;
prolongedwater lodge. Reclamation of peatland by canalizcttionfor making lan,i :--,.::

mony crops bring the areas become degraded land that characterized by very- lott 3 i
nutrients for plants. Consequently, many ereas are abandoned by farmers then '-,,:"

adapted vegetations qre grown. Eichhornia crassipes, Stenochlaena palustris, ani -
articulata are the most tolerance vegetations in degraded peatland eco-rij:ip,r':
vegetations are produce biomass in a high growth rate, therefore, they proposed_lb. :
biomass as source of bioenergy and compost as well.

Keywords : compost, peotland ecosystem, vegetation

INTRODUCTION

Natural peatland is recognized as the most important reservoirs of plants anc
biodiversity. Natural peatland is very importance environment that have a highll p:i,.rtri$n'
ecosystem with diverse flora and fauna. It also form a unique habitats for certain aq';nu mdll
hydrophyte plants. These plants in peatland system provide the basis for animal life. a-. ndle
conductimportanthydrologicbufferingandwaterpurificationfunctions(Stokes. 19-rr

Reclamation of the peatland has become a priority of many authorities due to limitatio: : r iuumlt

for agricultural development. Peatland environments were regarded as wasteland -Js: Mr
possibility for conversion into agricultural or industrial lands. Peatland was recla::-e,c dim

industrial and agricultural development elsewhere in the world. Since 1980's, lnc;'rciquumr

government has done a great reclamation of large peatland in Sumatra and Kalimantan luqg
One of the biggest programs call "One Million Hectares Peatland Reclamation" rn f emmr1

Kalimantan (Adhi, 1986). In the last mentioned program of peatland reclama::n rmr

agricultural land was failed and most ofthe lands become degraded lands.

The most important key for reclamation of peatland is water management. Water is the Lq mr

peatland maintenance, even though water levels fluctuate throughout the year. In order i.' n:q,tsr

the peatland became suitable for many crops, the autorities built very long, wide, anc &@0,

r44 Proceedhgs of Bogor Sgnposium and Workshop on Tropical Peatland Man:gmuui,
Bogoq lndonesia, 14-15 July 2009 "Wise Use of Tropical Prnryrf,'

Utilization of Degraded

:3 canals. The reclamation v

::used many ecosystem dam
; s..il pH, the soilbecome very
r:ate. In those condition, pe

g--.'.i' (Hoag, 1994). The adapte

; 
"r 
ibioenergy and compost.

POTENTIALPLANI

ird is characterized by water s

- rmount of time during the

environment. Peatland is an

:iuna (Adhi, 1986). Unwise u
{ij,$ become degraded Peatlar

:d has low biodiversiry due I

l-b1e environment, and onl.v (

:J species that could survive i,r

adapted vegetations have goo,

with very low pH, floodinl
!.:rt to toxic substances, such al

ffirq. 1994). The Plants are Eicit
.wn-iiata Domin.Those Plants har

ru r'-'"Juce biomass in high number.

'ichhornta crasstPes
This plant has local name as Ec
:.ad has manykinds of varieties
:he optimum at pH 4.5 - 7.0

:nounths, it can be able to Prod
.-rbservation told that this plan
could yield 20 and 120 tons o
rotential to produce biomass u
This plant could absorb toxic sr

) Stenochlaenapalustris, in loca
perennial that commonly foun(
erpanded leaves are used as i

covered large area.

. Lepironia articulata, in local r
have high growth rate in soil
metals. Life in asosiated, with <

rrceedings ofBogor SlT nposium and lAbr

lcgor. Indonesia, 14-15 July 2009 "Wise t



sBrr?lteod Iecroo{Jo osn esu[" 6002 
^lnf 9I-tI 'elseuoP=

9'T'lusure8eueyq puepee4 lecrdorl uo doqqrorq pue urntsodrudg :oSoggo

'ss€ruorq qSrq € ecnpord plno,^A srql 'slooJ polceuuoc osolc qll.^^ spel€Isos€ uI oJI-I 'sl€13E

,(.teeq elerluecuoc q8ry pue e]€qdps plce Sunneluoc l€q1 IIos ut eleJ ql4doJ8 q8tq ere;
1€91spoo,{A r01€.& qreqJo puDI € sI tl 'unlnd sB u.4AoDI oluBu I€col 

",'*t##:;;il:::r^?!,
plnoc pu€ eler ql^ror8 gBIq € seq lueld sql 'elqele8e^ e se pesn ere sel€el pepuedr:
oql '€eJ€ sdrue,^ .s lead uI se lle.,rd s€ Jele.4d qse4 ut Suunor8 punog .{pouluoc IBI{I luluuels.
crldqdrde pue snol€uozrqr € sl 1I 'l€>l€le) se u,^d,ou{ etueu I€col uI 'sr4sn1od ouaolq)ouaK

(g1oz'to 7a Jnerqcg) sleleur .{,tueq pue secuelsqns clxol qJosq€ plnoc 1ue1d srql
'1ue1d rolelruuncce s€ rr,l.rou{ >1opuo8 Suecg 'reqrunu q8rq uI ss€ruolq ocnpord o1 letluetoc
1ueld srql go rll1'ror8 prde.r eq; 'eqlme( red sseurorq ,{-rp 3o suol 0U pue 97 pleL( ppo:
pue 's.{ep gI o} 9 fue,te sseurorq pue reclunu ut olqnop 1ue1d qql }eq1 plol uoll€^resqc
Jeqlouv'slueld ureru 61 fpo uro.g s1ue1d,to.eu 660'009 scnpoJd o1 elqe eq u€c lI 'sqlunou
g u1 'prder,{re.t uorle;eue8er pue quaoJ8 seq 1ue1d slqJ 0', - g'V Hd 1e urnurtldo aqt

lnq 0'0I - g'E HdJo eBuer eql ur.,t,ror8 uec lopuog Suecg'selleu€AJo spurlfueur seq pue

'spee,Lr.le1e,rtJo puDI € sl 1I 'qlulce.ft{ rele.r Jo 'lopuo5t Suecg se ew€u l€co1 seq 1ue1d srql
saalssDrc Duuoqq)!l

's.^dolloJ se ere 1ue1d eqlgo uorlducsep eql :Iequnu q8rq ut sseruorq ornpLl-: olt

1e4ue1od o^€q pue puel peperEep qlu,r uorleldepu poo8 e e,Leq s1ue1d esoql'uttuoe Dtoln:')n
otuo.udaT pue 'n"4sryod Duaolq)ouats 'sadrssptc Dlu"toqqng e;e s1ue1d eq; '(y661 '3e:;;l
spoe,^A Jele,4d se peglluopl uec ueqlJo lsotr l 'IunlurunlB se qcns 'secuelsqns clxol 01 lu€lrrio[
poo8 e e^eq osl€ suorlele8e.t ewos 'uors€Aul trcosu pue Surpoog '11d.Lro1 ,,{.le,L q1u,r }u€rFru
.{1q8rq e e,req suor1e1e8e,t eseqJ 'pu€l poper8ep 1e ql.rtor8 poo8 e,Leq suotlelcEe,t peldepe au:'c

'uorlrpuoc pelrrrrr1 orll ur eArAJns ppoc legtr setceds petdrnr

1eco1 ,(po elqere;erd sl lI 'e^r^lns plnoc sorlorJel ur€uoc .{po pue 'lueutuo.lt.tue olqetms:rlr
pu€ seJg 01 onp perp ermeJ pu€ €JoU Jo serlelJ€A ,{ueur o1 onp '.&ISroAIpoIq .,tlol seq puellEat
peuopueqv 'srorru€J fq peuopueqe uogl spu€l erIJ 'puelleed peper8ep euoceq .{3o1.r*
puelleed,{orlsep ft4rpe u€unq dq puelleadgo uollezlllln esl^\ufl '(SgOt 'HpV) eIm€J r[:'{.
€Jog Jo spur) spuesnoqt u€rp oJoru JoJ lellq€q lueilodurr ue sr puell€ed 'lueuruorr,tue enb:::r
ue Suruncco suoqrpuoc pel€mtres Jo pel€punu eql 'ree.{ eqt Suunp erull Jo lunorue ureu;:
e ;og 'ecegrns pos oql eloq€ Jo 1€ euoz loor agl ur uolleJqes relezvr .{q p ezuetlemqx sI puelle: r

IS O dI{IO J OI{V ACUfl NIgOIg UO.{ SINVf d TYIINtrIOd

'lsoduroc pue .{Sreueorq;o ecrncx
se pesodord eq u€c sseuorq q8rq Surcnpo-rd treql s1ue1d peldep€ eqJ '(t66I '8eog) ,uor8 ur:
s1ue1d peldepe polrrurT ,(po pue peper8ep euoceq puelleed 'uorlrpuoc esoqtr q 'el€ruosutr:

q8rq ur pepe.tur secuelqns crxol .(ueru pur luerJtrnuJo rood.,fue,l. eurocoq 1os eql 'Hd IIos lse^\r-.
eqtr uI 'g'Z IFun Hd ,to1 f;e,r pue ocuoprsqns s€ gcns e8eurep ure1s.,(soce fueur pesnec eruo:

leed eqtr uo uorl€AJesuoc lseJoJ or{l ol petuecuoc }norl}rlr uorlBuIBIcoJ eqJ 'sl€uec e8eure::

lsodruo3 pue d8:eueorgyo ec:nos s€ sseruorg SutonpoJd JoJ pu€lleod pepa8eqso uoll€zqIln

lmnri!:;' -:: :S-l 3Sl\\..6002 {InI t
il|]ltu liF-i -eildo:1 uo doqsl:o.1

ilmr' ;:.': 'Suo1 .fuaa' 11tnq satt

rtr .;q.rl :l :za-i eql tnoq8norq:
Jfl(;. :r ;:€-\\ 'luerua8euetu te1

'spwl pepernsl

uurrilriru.v l:-: Pueiteed 3.o ure.l6'

ilWfiilm lr .-icru?ul€lceU Puell?ed i

'wfilililtl"r, ]]r--=lutl?) pu€ eJl€IUnS Ui

I|[mrm[uir:;- 's i]86I eculs 'plJo1( 3'

Jfill]l )im;:li'=i sP-!\ pu€11€0d 'spuel

(t[ lf,r-: : -i.:lie.\\ se pep.reSal el:

lmr' I - --:iilrIl o1 Onp selluoqln? '

- : -''sa{o}g) suollculg uoll

fllllfliiir,,8 - :,-'l lelulus JOJ Siseq eql a

,mi ,,,,- :: ;;ru:J rog slelrqeq anb

,!$rLilluri,xrrql -: r:q6tq e ol€q ]€q] luotrl
,fifimlurir--: ::: stueld Jo sJIoAJOSoJ

;ilillflilrii; r;:' .. : -,o-l' pa sodo"td [aql' atoJa'

l|rrl,iiilllri -.'j,i.tsora pUO\lnad papO

,rr* } - - rjltD'sl"usnr)d nuaol1eot

rilllji,,n.-,, ,':ro uaql Slauubt{q pauo

rrrrr, ' , - -4,1 .tto1 t1at [q pazuaQol'

il[]l -' ::t:s puol Euttlout "tol uotltl:

utrlt, :':it:Po s1un1d {q Pawutul
niilil/ --.,':r a)lnOSaJ lD'mlDU plto lL

*:

'em1lncu8Y;o .{11nre.
rcu[!

IPJB

ISOdHIOf, ONV A{
3-\IJnooud lro.{ (Il\



Apong Sandrawati and Suwardi

BIOMASS IN DEGRADED LAND AS SOURCE OF BIOE\'ERG\
COMPOST

ln particular to reduce the needs of oils and gas as energy resource, any cor:
certainly needed to find the other potential energy resources. Biomass has se,w
provide renewable energy and going to be the largest domestic source of energr
great potential to provide heat and power to industry and to provide feedstocks rr.
range of chemicals and materials or bioproducts. In United States, the use of this i*-r.r
of energy has provide over 3 percent of the total energy consumption (Perlack. er, ; lffi1x,,

Bioenergy is made from materials derived from biological sources such as biomass. h
narow sense a synonym to biofuel, which is fuel derived from biological sources
slight tendency for the word bioenergt to be favoured in Europe compared rlr:
North America. Bioenergy produced from organic matter. It's could be used dirc:r
processed into liquids and gasses, or be a residual ofprocessing and conversion
number of abandoned peatland in Indonesia, it is going to be a largest potennru
sources. If we estimate that abandoned peatland could produce biomass l0 tons per
year, a big biomass resources for bioenergy are available from degraded peatland.

Eichhornia crassipes, Stenochlaena palustris, and Lepironia articulata Domin- ;
weeds that have a rapid growth in the wetland. Biomass that produced from those pi
used for compost after mixing with improving compost quality materials, such a-< .ilu
liming, urea, etc. The compost can be produce manualy by conventional compclmg
machinery. The most important of making compost is preparing machine for
biomass.

All materials will oxidized to "compost", include Eichhornia crassipes, St
palustris, and Lepironia articulata Domin. The compost can be use for rehabi
degraded land for planting horticultural plants as well as food crops, and plantation:. C
is the most important materials for improving soil properties.

Kaple (2009), told that the N, P, K content in Eichhornia crassipes compost generaf.
0,5 0/o and 1,0 0/o, respectively. Likewise the N, P, K values in the farmyard manure ffl,s
0,5-1,0oA,0,5o/o and},5-1,0o/oranges,respectively. It is shown that waterhyacinth
acceptable to be used in agricultural land for growing food crops and horticultural cropu.

Relation to the use of accumulator plants, the chemical analysis of compost must be drrnc
results from the laboratory analyses help us to assess the compost likely benefits and
risks for soil amendments. The concentration of toxicity materials or the presence rf
elements can be used as compost quality.

CONCLUSIONS

Vegetation of Eichhornia crassipes, Stenochlqena palustris, and Lepironia artical.at
included adapted plants at degraded peatland. These plants have a rapid growth and
high biomass. The biomass can be used as source of bioenergy and compost. More anah
compost in relation to the presence of toxic elements or substances should be done to ass€$nr&l
risk ofcompost application inthe fields.
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