
de- a ni rw~ndiq  eoinuoz8unru ~dwni3dasaai u8un~eJ"air~nun3tu3unim 
d a  u ~ ? ~ n o 1 u a d g ~ u n ~ ~ f l u ~ n i ~ e i a ~ a a i s ~ ~ ~ ~ d . r ~ ~ i w ~ ~ u ~ ~ i ~ i ~ n ~ a n w ~ z 6 a u u ' i ~ ~ d ~ d  

Zlffdidou51~uG~ ~ L ~ t ~ l ~ l ~ ~ ~ ~ ~ n i ~ d T ' ~ l d ~ J ~ ~ ~ l ~ 9 1 ~ ~ ~ ~  nrtu-runi.r~u'niiqs 
H I U I T ~ L L L ~ J L ~ ~ M  2 n r z ~ ~ ~ u n i s  Gonrzu~1unirwCnueruI.a'aan3~ou (Aerobic 

Decomposition) d~~Iluni~rii~ani~zd~8unf~~itnC/dir~~wlnola~noon~~oudou 

m s n i ~ i ~ a l S ? ~ f i n n i r ~ ~ i q ~ G u l n o t i i a r ~ n ~ ~ ~  U R ~ R I U R ~ I W L ~ M ~ B I ~ L ~ ~ M ~ ~ : : L I ~ M ~ I ~  

C/Iajiiinflimiui~u"u d~u~nnrz~?unir~il~n~tua~ni~wu"sl~~u~1rjl.a'oon3~ou 
(Anaerobic Decomposition) L ~ W ~ I ~ R ~ ~ J R ~ I ? ~ ~ ~ R ~ ~ ~ U ~ ? ~ ~ ' ~ Q ~ ~ ~ ~ I T ~ ~ W ~ ~  Llldl5 
oon31ow ~ilu&d~edournraiwir uflt~~dr~niwnsiu~flu~~~si~nrtu?uniru"~no~~fi61 

dh cld u riirdilndu~wtiu idu 8 i d 4  dli (Hydrogen Sulfide: H,S) udnszu2uni7uu w s n n b  
w~rnhv6~~ufli .af i~nw (Methane gas) ~ ~ L ~ u ~ I ~ ~ R I u I ~ o J I ~ ~ ~ $ ~ ~ ~ ' ~ u " I I ~ L ~ M  

d o  LW ti416 I" 

n ~ l H . ' r n 6 U I J ~ ~ ~ ~ n ~ l Q ~  (Aerobic decomposition) ["I 

aerobic bacteria 
tun3ut-m (CHONS) + o2 - co + H o + NO j + SO: - 

2 2 

+other stable product + heat (1) 

n?lH&l66lIulu.~~)an~6eu (Anaerobic decomposition) 

n i m ~ n r r u ~ 1 a j ~ % a a n h  tduni~dau~~iu6un~o?'nq"~1o~~i jwn"T~ s~mdla.! 
&~hban$iou ~ ~ f i ~ s i A ~ i i n < ~ o z I ~ w ~ n f i m ~ S u ~ n ~ i s  (Final products) ciJRjaun17 
A (2) 6 
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anaerobicbacteria 
Euwiuai~ (cHoNs)---------------+co + C H ~  + NH + H ~ S  

2 3 
(2) 

s c .  A' A sd 
w~n~l'mby~rnnuuIui~ud~~u~i~~sna:~iu~ie,I~ 80-90% uasaiz~unsun 

a 
eiouwaie1l6 naiur9ufi i~irn~b (CH,) uarni$uoulaoonlg6 (co,) ns-.uaunisu 

riimCu~~ni~nislieeraaiurruuI~oon~rou~~in '' ~1stw-m 2-6 rgou I 3 
d ~ ~ ' i u i ~ a r n ~ ~ u n ~ ~ u ~ u n i z d o ~ ~ a i u m s 8 u n ~ ~ m u ~ ~ u n ~ ~ u w n i a : ~ ~ d ~  

[I 01 Qd Y 
om6rau wiuianrreislvYr2u 4 .u"umou a996 

tund 1 ns.-u?unis!ebs!e6a (HydroIysis) 
B n z t u ~ u n i z $ ~ i ~ ~ u n i i n o e i i J v l w i i  ns:u2unisrrnnaaiuIwB~uef (Polymer 

.% AW 

breakdown) luuuu ~isds:neuiun?~u~a~ahddiiIn.r~ni7~~u~au~sda:aiuZ1 
6-d - rra:llin:aiuii ~qiu raa!Ln lds lu  rr~:luGu a:grnou!.aunuusanulrinrra 

A n w  
w a w  

raunfiEer 'I6~~ri Cellulolytic, Proteolytic, Lipolytic g s ~ o u l g i l  Cellulolytic orfii't9~1~'~u 

~ n ~ n d ~ m  Aa fii~Kwisds:neur~~.a"o~rrmn~aoon~iluwisds:nouodit~iu 7 aisnraiu 
4 sd r~ataisds:nou~~~suw'I,Bj~u.a"ou aamra:wier&!l rdu nam!uGu nsnotfh i i m i a  

a  sd w  
nlIna Iwhnsru2unisd~iluriu~nisrdiuu~3rds:nou~unsongudou!drilu 

a 
wiJds:nnu~uw"~6aliis4iurdi$u ~~!i~nisfl~<mais~uwYe~%u$umouu 

&nd 2 n s z u ? u n i s o : % a  (Acidogenesis) 

ai3rhznou8un$6odid4ierda:aiud d~ii~Culmerd~fi~erilalm!a%w~:~n 
aun~~suds:~nn6disd~w ogl~w"dnniw~8ua:lriiaanluu2srs: (Facultative bacteria) 

~ ; o ~ n d b I a ' e o n % ~ ~ u l u n ~ ~ d ~ s d i ~  (Anaerobic bacteria) l%?luu~dani~unuuaz 

wk~iuInunszu~unis~plJo4ruurm.ndu (Fermentation) w a u o d d ~ f i ~ e r ~ a : ~ 6 n a m ~ a a i ~ ~ d  

diini~uou'Iiriiu 5 &riu nsnor%?n (Acetic acid) n3nlws!wloirn (Propionic acid) 

nsaih!n?n (Butyric acid) nzmaibin (Valeric acid) uunfiiiuiiwandfiundi uuniiisu 
B 

~an~?idn3a (Acid former vl% Non-methanogenic bacteria) "119~$muosbbuni6u 
2- 2 r~mnei icn i r~du"ua~~uai rnuo~~iso i iun~~uen~inuu~uua ~5unaiaru'uuir uar 

aniw~~am~oa~uosdfi~3eJiG~u 

tun" 3 n r u ? u n i s s . - ) ~ n l i l l ~ ~ ~  (Acetogenesis) 
<d n A' 

nm~~ailnan~nnuuoinns:uauni.ro:%fimb~bu%a (Acidogenesis) ~:!nrdiuu 

6n ub~un~fie~6aluot6larofifi (Homoacetogenic bacteria) l~rfluar6rnw (Acetate) 404 
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tund 4 nrv2unls~f!l~~~'lnu (Methanogenesis) 

IsIms~ou niiunulnoonkn' nrmvleiiin ~u:nmn:QAn Bs~ilwwadfifi5ui 
a a  d uosuunn~runaiisnsm~~~:I~Im~~su~:~nl.a"bme~~~un~Eu~ndrt~n~~s ~doa i ic i i~nu  

A' 
~ ~ u n i i s u d s r ~ n n u  E u n i i  ~ ~ u n i d u ~ i i s i i i n u  (Methanogenic bacteria) Bsijnir 

LAQLR~~~~YI  ~i~ss$?moeJ!&aniwd!a.jd 0 0 ? l 6 b O ~ L ~ l ~ ~  (Strictly anaerobic bacteria) 
20. a  ~~a:Znaiu!aiooonQ~aobuin u o n ~ i n u u s u n ~ i h d o ~ i W ~ a ~  L L B : ~ Q I U ~ U ~ ~ : T I ~ ~ ~ I  

a 4  d 
L L ~ W   sow R~IJ?JLW u~~ejsoon~3u 2 T aGm~~anaiisi~wuain!alms~suua: 
n~houImoonSaA ndiato !Cn15uouuis1nniiuou!noonS~6 LL~P,!CW 6'ssiu~iuau 

u~n-ain!ziImr~+au 

~~un~iisuaitn&iuisn~$nrmd o i i i n ~ q u o ~ r r i  (Substrate) L W  UJDE~IJLZU~!< 
L A'd wsob~uos;ui0ini1namdo5fin ~1uian~d~oob'b;irlma~~u~~a:nia"uou!monn!ad6ii~ 
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CH COOH + 4H ,2CH4 + 2H20 + 39.01Kcal 
3 2 (6) 

bdluodn13w~n (Phases of Cornposting) 

l~nlf¶J?1rnl3Mu'fI ~ ~ ~ W ? ~ ~ ' ~ ~ ~ ~ I ~ ~ ~ ~ R A I U I U ? R R I ~ ~ U W ~ ~  LLR;~T?IP 

ni$usu~noon!a6 h fl? is%~u U R L % ~ R  ~ J L ~ u w ~ B ~ ~ ~ o ~ ? ; ~ ~ u G / R J ~ ~ ? L ~ o L ~ T ~ ~ ~ s I ~ ~ I ~  

n i . r ~ i n  nie1l6ania=fL~uitwu nstuaunia~fin~Engu 4 bdn ~ ~ t . i ~ n ~ % u n i w ~  1 6i& 
1) L U ~ ~ ~ G R  (mesophilic) ~ ; o i i l u i d a d i i ~ n r ~ ~ f i d n ~  !i!~~iinudu~R'n~inn13 

M Gn%d LL<? 2 Tu 
2) i n s ~ u 3 8 n  (thermophilic) ~ ' % ~ ~ i l u i r l ~ d ~ ~ r u ~ q i i ~ ~  i f in$u~~j i l inc i iw 

I d  2-3 i u  8 4  ~ a i u ~ f l n u  oa: d n ~ n r i i u  

3) nisiEuiYa (cooling) ~R'~ciiu!d~aiui~aoa M% 

4) ~ d a n i x i u  (maturing) ~iluivlmiiqu!d%$4iui~a~u~~Ga 
cr 6.4 a 

d~:a in~ua~~8un~un~dunSn~uni~nr in  L i o u ~ a i u ~ u ~ ~ 6 a : ~ Y I n u s ~ ~ G n  ni3Lisu 

a a i u ~ u i ~ s ~ ~ u ~ r ~ ~ ~ ~ o a n ~ e J " d a r i n ~ ~ t . s ~ ~ ~ ~ a  ~ t ~ i n i s r i n u ~ a i u a i s i u n ~ 6 o ~ i ~ ~ ~ n ~ ~ ~  

~ ~ ~ ! ~ ~ M ~ G L & u ~ u o ~ I P ~ ? R L ? ?  ;NM~D LMGD 40 OC ? ? I W W ? ~ ~ ~ : L A W L U ~ B % ~ R ! U W U I W  
iiuua~Li;n$nr~qii~duu"u ?SunieJ"d=ie~nn~na%uiXim o : ~ ~ i s i i i ~ n u i ~ i i n u  ;nr~l;ii 

s5.c i i a r ~ t n i i  9tn4haiuaQniiluiadob~nn"uaui~~r~a!G d - q r u ~ q i ~ s n i i  6S°C 

a i u i ~ n o i i o l u n i u ? n " r r a i u ~ Q n i r a : ~ ~ l d ~ ~ ~ i n i ~ d o u a i u ~ n ~ i ~ n  n i ~ l ~ s i n i n l u  

n ~ : u ? u n i - m ~ n i i a : n 1 s ~ n u ~ n ~ n ~ 1 7 ~ i ~ ~ ; ~ ~ ~ ~ ~ i ~ ~ ~ ~ ~ ~ G / ~ l u ~ n i ~ ! ~  d ? ~ ~ v l a i n a i  

li.J%in p ~ M g ~ ' d B d l ~ ~ d ~  U B R I U ~ ~ ~ ~ P I  !llUi( URE RI%U!SLR~.~GU!~?IOW R~IU 

~aaglaa Lrnc isfi~aaa'Lsa PI 'Ins~nii~Iuia?a~R'nIu~uIC idonuUs&qnr~giifiorana4t 

arn?:dnA u a r ~ ~ n 4 ~ d ~ t i n r n u ~ l r ~ ' i n ~ r n ~ u u i d ~ n u i n ~ n n ~ ~  i i a c i h ~ j ~ v l n ? n i i i ~  

u o ~ n i a l i u u a : ~ ~ i i n u ~ a n i ~ s i ~ i a G / i ~ u ~ u  
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A = rnesophilic, B = therrnophilic, C = cooling, D = maturing. 

?Buniulwn aJq  uwcn ~ $ u  LLLInii ?u (Bacteria) Tl(Fungi) o a n W l u c u 8 a  

(Actinornycetes) I L I T T R ~ Y ~  (Protozoa) 136 LA a i  (Rotifers) 54 u ~ n ~ l u r n w  4 2 iiunulnlu 
d CE d 

nislieuamuaistun%.7 ?' iwnsun~ 3 r l a : ~ n n k n i i ~ ~ n u ~ S ~ ~ n ' ~ l n a : ~ l ~ u n i ~ e j a ~ ~ ~ i u  
u d 

ALfin$uI.wns~!uwGn u e r ~ ~ a ~ n u i ~ ~ n s s u u a ~ ~ a u \ ? r 6 ~ ? r a ~ ~ i l ~ ~ u n a ~ ~ u w u n n i i i ~ i n  

uurLnnuin wuii ~ a u \ g ~ ~ ~ e p ~ a ~ ~ d u $ w L 8 u i i ~ u k ~ ~ L 6  10 ZJ 100 w Jau ian iuuo~ 

qu~Ui7 Iu ia r l  7 i i ~ ~ w i ~ ~ o ~ n i s i i i ~ u ~ ~ ~ n  4~ii~~i(~~ufiuim~iada:nau~gil;Iaa# 

an83 L L ~ : L ~ ~ ~ ~ ~ I ~ I ~ ~ : L ~ U ~ ~ J ~ ~ ) ~ ~ T ~ ~ ~ J L ~ U \ ~ ~ L ~ ~ ~ L ~ A ~ A ~ ~ ~ ~ I ~ ~ B J ~ U I I ~ ~  

wuii amnn~d~~uizausianisiii~iuuo~~ou\a~?r~~~naI.u~a~ .7 e 65-70 s ~ n i r a s  L ~ U R  
2 

s i n w a n i s n w a a ~ u o ~ n J i i  ~au\ad?ra~~aa~~w~ou\?r~d~u~uiwh6~~unirdau~aiu 

snsdsrnau~aaglaarne~luna~~u~Gn ii~~~Go.bqmtlgi]i;~ 50-60 D J R I L ~ B L ~ U ~ ~ ~ ~ ~ U  

4 i u ~ u n ~ i u w u i u r i u u o ~ ~ ~ ~ w ~ u ~ u ~ r u ~ ~ ~ I n u m u i s n n ~ d ~ ~ ~ o a r m r l u ~ i s ~ ; l ~  I 
A' [151 ~ ~ u n d i s u  w u u ~ n l u ~ n ~ a o ~ r u w ~ i i ~ ~ a ~ f l u u ~ u ~ ~ a ~ i  
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Bacteria Actinomycetes Protozoa 

Fungi Rotifers 
a B-Ad 

nmilo-2 l ~ u n ~ u n u u n u i n l u n i s ~ a ~ ~ a i u 1 2 7 1  

No.lWet Gram Compost 

ru'F%'dQm ~ v l a % u l G m  r r r r d  
LU~%%FI 41oaawadsa 

g i u B w  d P, 

qa~Qii~+u&oa c 40 OC 40 - 70 oc 70 OC - ~Buh nmauun 

'-3' 
L%a%I (Fungi) 

~Boms3ut;;l MOMS r~a:Za$ (Yeasts) Imu33u~uijunuinIunisLiaeJ~~~u 
l n r a x i ~ ~ d ~ u $ o u u n ~ ~ ~ u d s : n n m s ~ ~ j a  ~un~:u~wni~vl~nnrii~uaiij~l~uiw~i~y 

~ w ~ i e i i n u i s n d a u ~ a i u ~ u o 1 " % u x i ~ ~ ~ ~ ~ u a  q 16 ~ i ~ ~ ~ ~ ~ ~ ~ ~ u a i u i ~ n ~ a u w a i u d a ~ ~  
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b-d - lmuiauuin~ilu~aaglna ~~winz:iliu ~ i u lm~ i l uae iu  7 ~ ? r e s u s n a r u r ~ ~ w ~ ~ u I u  

aiu i3n~luhMuama:dai~~u~5eJ"~~G~uin  7 ~i lwnm ~ ~ s i i l u l a ~ ~ i l u i i ~ i i u n a ' i i  
b b ¶ J + l ~ 6 ~ ~ 1 ~ 7 3 ~  ~ E I U ~ R I U ! ~  

d d dauuinbbhn~miluwanibiim$u~ui~b~~bdoubw~~ta'~ siii%m!~uui~uaa*n 

m u u h  n?"Tsinybbfi up:: w k ~ i w ! ~ u i s i n n i s d o u a ~ i u a 1 3 ~ u ~ ? ~ ~ ~ u ~ u ! ~ i m 1 u  M%I 
ddb- ~ 'n< i~ iu r r i j ?  adr3uo~ b8o~ iwu~ inu i  u ~ u i a ~  ~u laR in  (rnesophilic) uar d a ~ ~ n d  

Win (therrnophilic) u o J n 3 : u a ~ n i ~ ~ ~ n i i q u  ~ ~ o ~ i ~ ~ ~ m ~ u & u a n ~ o ~ n a ~ ~ u ~  ~n 

~ d o ~ r u n ~ ~ ~ ~  ~~i1rilun'o~~%a1n1~~~a~s5~~~u~olil1n~~u~u~ua~!i~s4"u~u~~u~~n1 

n~oiiuiauwf a u o ~ n o ~ ~ u ~ G n  

do~ idwu~uno~nl inuut  n i u i ~ n ~ l w q r u r r ~ i i ! ~ ~ ~ f i w n i i  45 n " ~  70 ~JR I  

19fi~Jua [2g1 b$u Thermomonospora curvata, Aspergillus fumigatus '241 Trichoderma 

sp., Geotrichum sp., Rhizopus sp., Penicillium sp., 66nz Cladosporium sp. w ud%.Jl tu 

~<onIuno~qun~niiu<uein lo5  ~ i lu  lo6-log hlsirdsqurru'n 1 niu l Z 2 ,  l8] I ~lUb"11aTi 2 
pl 

~ ~ ~ ~ i ~ ~ i $ ~ d ~ n i 3 ~ ~ ~ R l ~ ~ i 3 b 9 ~ ~ ~ R ~  L L R E L s G ~ ~ R E J ~ R ~ ~  < J ~ ~ ~ ~ : U ~ U ~ I T ~ ~ U ~ ~ I U  

~9agIan Gi i l r  ~ ~ u n s : u a u n i s ~ ~ i r r ~ ( i l ~ m ~ i n i ~ ~ o u a a i u m u I w n o ~ ~ u r r h  uenoin?i 

un?6mn~$on ~~anRlufiuju9a ~~a~r~un~6ue:iiunuinihniydsnisdsun~iu 

bb~lntb%l (Bacteria) 
c l d  8 d P d d n  d I u n n ~ ~ u a u i 7 w u u u n n ~ ~ u ~ ~ u u u i m ~ ~ n ~ m u o ~ ~ ~ u ~ a ~ ~ ~ u I u n o ~ ~ e r  L L R ~ W U ~ ~ J  

i i~ 90% u o ~ i p i u a u ~ ~ u n ~ ~ ~ i u ~ " u ~ i w ~ ~ m I w ~ u v l i t ~ n ~  auniPTuiiunuinIu 

nisliouaniuuin LLRE ~ i i ~ n a i u i o u I G ~ r i n ~ ~ ~ u  ~ l 3 ~ 1 ~ i i 3 ~ n ~ ~ ~ ! 9 d ~ ~ ~ i ~ ~ ~ ~  

~~uniAuriouaaiu aunifiubilu?iun?~b9~db?ua b ~ ~ ~ ~ n 3 J a ~ i ~ ~ r j n l l r u ~ b ~ w b b ~ J  (rod- 

shaped bacilli) bguw3JnRu (sphere-shaped cocci) b~ubnzua (spiral-shaped spirilla) 

a i l n ~ m n ~ n u ~ n ~ ! ~ ~ a u w r j ~ ~ i u u o ~ ~ a ~ ~ u n i ~ ~ u ~ o ~  i n 3 : u a w n i ~ n l i n o u  (0-40 

OC) wlnul9~in~~unidu~ilurra'n ~ ~ ~ r w u u i n u u ~ u n ~ i ~ u  qrunpiiirfin$udinii 40 
P 6-d oc ~ n n s ? u ~ ~ n ~ ~ u n ~ ~ 3 u ~ i l u i a ~ ~ 6 1 ~ ~ w n i ~ d o i l i n ~ u ~ ~ t l P ~  d~:nnsro;l?lunaun 

dY ~ ~ n ~ u ~ u ~ a ~ & i l u i a u ~ i t ~ u o ~ ~ ~ u n ~ f i u I u n j u u ~ ~ ~ ~ d  (Bacillus) uuni6uerilmiiuau 

RJ rrkein 1-2 ibIni6 n a i ~ ~ l r n n n n i u u s ~ r r u n i ~ u ~ w n ~ u  bacilli w u u i n d q m ~ ~ ~ i  

I u i a s  5 0 - 5 5 0 ~  u i ~ n n s i  60°C n;oiin--i !ianiw ~ ~ j i u u ! ~ ! i ~ ~ 8 ~ i ~ ~ u ~ ~ u n i ~ ~ e r I u  

n $ u & w n ~ ~ s u e t s i i ~ ~ ~ o i  (Endospores) ~ a 1 ~ n ~ i 1 1 a 1 ~ ~ ~ a d a ~ ~ n a i ~ a i u i ~ n 1 1 u  

EVE 313 287 



aaan~Ia+,$fl~ar (Actinornycetes) 

~ n w n n t u o t ~ ~ o ~ ~ ~ u r i u ~ n n i j 7 u ~ ~ o s i ~ ~ ~ m i u s i s u h ~ i l u u ~ n ~ ~ s u ~ u n ~ u j l a i  

buu6~1 (Filamentous) L M C O U L L ~ ~ G ~ ~ L L ~ I ~ G G ~ L ~ W  ~8 (Nuclei) bGufirn L~UL$~~OMRIU 

~.ae&hu~$eai ~ u n s ~ ~ a u n l s n ~ n ~ ~ ~ n ~ ~ u ~ ~ ~ ~ ~ ~ i j . u n u i n ~ d i ~ ~ b l d ~ n i s d e u a a i u  

~ u n i u m s d ~ u i o u  ~ 4 u  ~.aa;laa (Cellulose) lnSu (Lignin) InAu (Chitin) uar TdsGu 

(Proteins) ~nu1.a6ujus~ron~~u~u~ari luns~nf ~aiuisndeunaiulu~a~ad~niiuauns6s 
a  d 6- I $  ~ d i o n I J  ~"anszainsn~t~ef iuw" I 6  uisadm ~iimlu4asvos ~ ~ 0 5 l u ? / i n ~ ~ a r  

n~uui~unuinlu4as"uotnis~~pb~a aarnisliuuntnetqu Bs~iluaas~nri-wustni3 

naiu~iluqu3auk 

~ ~ o n l ~ u G u ~ n i i ~ d i i r e ~ i a ~ ~ u ~ ~ u ~ u G 6 s n ' i u n i i  g n h i ~ r i u l u ~ ~ u s ~ u ' i ~ n i  urj 
a 

n.rr~iunqu&nntqu i$ulu~n$iu~:w.umomlunae.uaunisn~n lu.rrGuBnnn 

niclwen 10 -15 ~rui~unruosnnsqu uisnf t i ;2~ i i t~ i lua inaub~~nara iu~nn~ub~u 

%b 
d i a h  L#O uon~luulu~a (Actinornycetes) IFillfinrju Actinobifida du$u du?a 

~waiinnaiu~qa$ d ~ d i i s ~ i l u u u u ~ ~ i t  nju~atIun7wd 2 ua:o$un{uuoc ?/airuunk 
2 

(filamentous) l m  u ~ i i  B U ~ ~ Y I U ~ V B ~ ? R Q W ~ W ~ ~ B J U O : L ~ U " I I C R L L U E ~ ~ . ~ ' O B  n%~+au 

TIITI~+J (Protozoa) 

ldaTm&~Su~a5uuin~GnuosIi~99"u6aumi~ddi~.nwA~ffua wuIdu~amZilu 
d 6 l  nooquvlGn Gunuin~uni~eiouaaiu Jou ~ds~n%a~.a'nis~unsurdu~inis M%I 01~l .a '  

~ ~ u n ~ f i u ~ i l u n i ~ i s ~ s ~ 3 u ~ u ~ l n n ~ u ~ ~ ~ n o t s e t i l ~ n u u n ~ ~ s u  uarn 
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T~i?bd a%d (Rotifers) 

~ s l r r l ~ i r i l u i i n i ~ ~ i u ~ ~ e 6 $ u o t l t i ~ ~ ~ 6 a ~ n i ~ ~ d 1 ~ u l u ~ 1 i j u ~ i 1 u n ~ ~ ~ u ~ 1 ~ n  

~o3~rQuhuuaisZun46 t.reGiobrrun~~u ~ ~ e = s i  
42 C(C(P d 

rraclune~~u~ul~uSlw'u-diuatu.naaou 1 riu llffsudou uec i5x-%iwan.uaa 

(insects) ~ t r ~ u ~ w a d n s c g n u  brrnntluniwd 3 aiuisnwuln7wns:uaunis 

MsYn rridunuinu*suniirdor~u~l~GuQw rds~GwQwri irnsdeuaaiuais~un~e~"' inu 

r~duumiuourilufiiamiuoulnoon'l~d a e e h  r i~u~ui; l~r i luw~m$w.j i~m~l"ie~ 
C ( < d  ~ i i u o ~ u i t ~ a i 7 ~ ~ ~ u ~ i . j o i ~ i s " ~ o t ~ ~ ~ ~ 0 ~ w ~ a j i ~ ~ a e ~ w l j  rilunisriu4iuaw~seain~? 

d 
Bun's6 n a i u < o u n d a n d d o u o ~ n u ~ s c ~ i i t n s z u a u n ~ ~ s ~ o u a i u  ?~wni~ocniurdo 

ai.jZuni6~6otnisan~ouat aiob.iriutw ePion ia i is tQw Iuiumewd 4 u d ~ i l w  
w ' i ~ ~ n r ~ ~ i n ~ e n s s u ~ i n ~ ~ ~ n i 6 u i a i n n a i n ~ ~ 1 u a i i ~  i ~ ~ i l u ~ ~ o i u t i i ~ n ~ I o b  

n m ~ a  unis~ Ijn 1201 

d a ~ ~ . d s ~ ~ i s d ~ u ~ o w ~ i ~ i u ~ u n e t ~ u ~ ~ n  njrrnntIurnwd 4 rrnntfitiu5lnn 
ad d 

i i ~ u d  I iim'un 2 rr~cii6ud 3 ~ n ~ d a i ~ i s e i n ~ o b ~ ~ ~ u ~ i s ~ u i o i n r ~ w o i ~ i s  saui% 

r~m$lIuru' 

lumsitd 2 aisZun's$~iwanlu!u' Ta?rn$eainfi~lnu;nRuoingafllji 

nscg ngun k ~ 4 u  &no  (millipede) mn (Snails, slugs) ~ m a ~ r j ~ n s e g n ~ u i w ~ ~ t b ~ i i ~ ~ i  

nisdnaiaob4.n 
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Earthworms Millipedes 

Mites Nematodes 

Pseudoscorpions Springtails Ground beetle Pillbug 
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Tertiary Consumers (organisms that eat secondary consumers) centipedes, predatory 

mites, rove beetles, fomicid ants, carabid beetles 

Secondary Consumers (organisms that eat primary consumers) springtails, some types of 

mites, feather-winged beetles nematodes, protozoa, rotifera, soil 

flatworms 

Primary Consumers (organisms that eat organic residues) bacteria, fungi, actinomycetes, 

nematodes, some types of mites, snails, slugs, earthworms, 

millipedes, sowbugs, whiteworms 

Organic Residues leaves, grass clippings, other plant debris, food scraps, fecal matter 

and animal bodies including those of soil invertebrates 

W X  d - c l  A ~ i d ~ w u n ~ ~ u ~ ~ i l u w a ~ e i o n i a ~ ~ s i u v o s a i  a~un!l"su ~ ~ e z i ~ o n i T u u u m  a.~s:pni?u'on 

Gduniunh k ~ 4 i w a n ~ u o u ~ a i u . a i i n  a a u h  l&Aou (Earthworms) w ui"bani?n~U 

(Nematodes) Muaubbms (Red worms) bbat Potworms ~in72i?~LLB~eiDe1bB[~eJ"n bb~~difJ 

d a u d a ~ n o u v s s ~ u ~ ~ u a i ~ o ~ n ~ i ~ i i i ~ ~ n i ~ ~ o ~ ~ ~ ~ e ~  b i i a . 6 ~  w~oaJ~Jw~nw3auaia. I  
3 d~ oininIvini~unss~u ~ ~ a t r i l u n i a ~ i ~ w u n w a ~ o ~ ~ u w ~ u ~ i ~  ~ I M K I ~ P R U ~ W ~ I J ~ U ~ O  LLB: 

~ d o ~ m f l l i ~ n 1 r ~ n % u ~ ~ ~ m 7 ~ ~  n i a d i u  b ~ ~ n i ~ ~ ~ ~ ~ i ~ o ~ ~ i ~ b ~ i ~ d ~ u ~ i a ~ ~ ~ a i ~ ~ ~  

i i ~ i i u $ ~ i j i i j ~ i f u  7 0i9W 
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wu1~~3naaJ (Nematodes) 

~ilu%ma"Ka~sn nauuia ~ h ~ u o u l a u n s ' b i ~ k u K a  u m i ~ ~ J i i  i t i iuauuinGu 
6-4-  

Mniu q h u k  a i s i s n r l s r u i d G G a u n i s d s ~ ~ u i u h u ~ n u i i n a ' o ~ ~ a n ~ ~ ~ u  uanym: 

nhuuiuwuuic q ~ i luhRwrnnddaur inu~~~~e~"n  Ruuunqdu n ldslmh ~~a:waibh 

nauihun'ob~ns ~ i o o i - a ~ n i r i s i n i ~ ~ n  

6% 1s (Mites) 

~ l u  ~~nhwuuin~ilu~i~ud'~n~luno~~un~nd~iiuiin;lifin.r:~niiunri~ ~ i l u  

% ~ ~ ~ L L ~ W I I I  3 iu i~n~dulKKaumi~di i  ~ ~ a ~ u i ~ ~ ~ ~ ~ i ~ i u i ~ n ~ ~ u ~ G ~ a e r ~ i u ~ d i i  u i ~  
s.d d d f i  d f i  r i c m a i u i s n ~ n i : s ~ ~ l u ~ ~ ~ ~ 0 ~ ~ m a w ~ a a n u w ~ s a ' ~ 1 ~ d u % m a " 4 i a n  ~owbugs. %fin unr 

L L U R J ~ ? ~ ! , ! , ~ ~  ~ l < ~ ¶ J ~ ! , f l d ¶ J l ~ ! $ ~ w " d  !,!,A:Qu~%~RIT~u 1 ~ l J ~ f i ~ f i ~ 4 1  ~ i d ~ i ( 6 l l i l ~ ~  
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d i  r~a:fiuwuiihnsu li h i e u v o ~ ~ ~ u e ~  r~a:wan~fluai7" u i~ r i t no~or i i~Za r r  n% 

oiuduwisi^na (parasitic) (mwd 3) 

Springtails 

vua~13nai7~8n q ns:lnnao wuuilune~iju ~iluuuaswi~5nuin!iQ3n LLnr 

aiuisnnsrInnIg~dn~nsunau aiuisnit'lu Lrarsou 7 va~CuiauveJqun~n  a a : ~  

l n s ~ a ~ i ~ v ~ d a i ~ i s n n s ~ l m ~ l n ~ ~ ~ o ~ p l " o ~ Q d a u d ~ u 6 ~ u o ~ n i ~ ~ f j o Q n i s ~ u ~ o u ~ :  
3 d d P  d nr-bn L R W ~  L R W L U ~ ~ G T  LLBL ~ans i  lunso~u~nLiou fiuwuifK~nau L L R ~ & U T ~ R I ~  

d Q u i ~ 5 u d b s  iiuw2nuuaa.p a i l z ~ i n ~ i u s o ~ n n & ~ i n f i u o i ~ i a ~ ~ ~ a  (niwn 3) 

k&~apa (Earthworms) 

~ ~ ~ ~ s u ~ ~ ~ i d f i i ~ ~ a i a ~ u w ~ e J % u n o ~ ~ u q n u u n n s n ~ ~ u i a u  7 fiinisw8nn$u 

n o ~ t u  a a : ~ u ~ n u n i t ~ s $ m u  i ~ a : ~ ~ u a ~ d n i u  r i i n i r w 8 n l ~ ~ i n ~ ~ ~ ~ r i n s ~ ~ u r i i l d  ii 
alsoinis ~a:een%~ilu~u!dn?ns~~u ~unioZun?uaisqnciiusr~)ueisuvo~lK~~nu 

qn~inu~~aefiilG~iluneia~aui~ti~udijms~s:nouvo~ iinsi+uumiue~um Iuiaud 

~iluns:~wi:einisvs~!d~Aou mu~uns r~wiemni s  fi7sZun?6!ndsu~lna~nii~Gu 

~ n Q o u l d ~ ~ ~ i ! K ~ l n ~ n ~ j s u ~ a u a a ~ u u  ~ a u l r 6  ~raea i sdou~u  7 drinuaaiuodio 
,=i ad a < $  a d s ~ d o ~  ~a~6unsundiusanui~inKa'bB~~0u~Bufi i~Euwsu a~un2iuanBunirnuu7 

wi~aissimsuri6u'w4a (casts) h ~ a ~ s d o o n q i n h ! ~ ' ~ ~ s u l ~ i  q wuuunt i rug~  

Slugs and snails 

win uarM sumn i iunn4asinGmi~i lus in i~  eibuunsa$u uisz<nnimr7u 

vurCll~li L L B : ~ O J L R L * ~ ~ ~  ~ ~ ~ u ~ z ~ u l u n s ~ ~ u ~ ~ n ~ n s ~ w ' u n u n ' u l ~  (mwd 3) 

mz911~1 (Centipedes) 

a:uiu ~iluki~n$oud!6~5a rilu$iiw uuinluu51a miauf~u"ands:uim 2-3 62 
a c  d vosnasvu: u~auwPi7s:w"anga r3uRaa"Gflu f i i ' b d ~ ~ ~ 5 u ~ i a d n ~ u s u ~ a " n B ~ ~ n ~  6'2 

c i o u v s ~ ~ ~ u a ~  hdau'bdiiiou uszwaniTaiiivi~iludiioJ hw-anuuac ~ r a : ~ ~ u ~ y u  

(mwd 3) 
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ed 

jisiin (Millipedes) 

~ i l u k i ~ n t e d ~  aa:ijdtio~n3tns:uonuin ijuifior~luudarrinuuoti7rniu 
d 

Eudauhr 7 uo.sCba~ilunmis ~ ~ a t s i n b i a n n k i  .saudrpun.siini (mwn 3) 

Sow Bugs 

sow bugs ~iluuu~~diii~nihunaui~d~on~l7.sdnn~u~at~"e.sla" mu~snTnw7 

naiu$u!a"b$ daurieur~~4a!n'odit%i q (niwd 3) 

aau asannark (Beetles) 

uu~tarb<.sdw u ' l u n o . s i ~ u ~ ~ n i i ~ a 7 ~ a ~ n  W~W?U~QR Feather-winged fiufidot 

ueosiduomi.r ~ ? u L L ~ R J ~ ~ L ~ J ~ U ~ O ~ ~ ~ U L L B J R ~  n7n nounin u a r k i r l n  q Su q du 

07M13 (mwd 3) 

ua (Ants) 
f f PI V d 

~ F l b a ~ ~ l ~ t 3 ~ 6 ~ ~  6 l ~ a l u  37 <$Q!l$Yf ~ I ~ I W  bFlWElIM73 9450 bbUR90U LLREUG? 

a ~ n d u  n o . s ~ u n G n n f l l i l ~ . s m n ~ s u o ~ u n  ~8u i . s~ i l ud~no i~ ' u  unl$dsz~uau'iYunn.s 

$.wGnuin Inur i in is rn teu~7u~ i~a in73wan v l o f i v l e i ~  UR:: lwr~nnr+uu 3ou 7 lnu 

m.rri7uiuo.s-n aar ikFEna~niu q 

arus y u (Spiders) 

~ w . s q u f i u r ~ u a t ~ ~ a : ~ n ~ i i i n s r ~ n ~ u ~ ~ . s ~ l n  q ~ i l u s i ~ 7 s  

Pseudoscorpions 
d d d W  

r i l u k i ~ ~ i ~ u ~ a w i r ~ ~ u o w d ~ o a ~ ~ n  ii4wriivill$3nini~iin 7 o'uwin ~nuoliir.raui;.s 

wu~Pninau Gu!s Aieu ~rai!iil~nuuu7nriin (mwd 3) 
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d A' 
nni-rrn~rrui~au~~a:i~a~a~l~uni~doun~iuZun~iua'm uonsinszuuoin'uniu 

a b u  $I gui =l stumsu 'I n a ~ a e q u ~ l ~ n d I $ ~ ~ &  ~Bn~Cunniwu.an~'ouw"~nianiuniw oaenid 
a d d  a  s s, P2] 

mu aauwaiofiiln-r~uuo~~Sunsumau 

~-i~~EJ9119nlEJn'l~ (Physical factors) 

ptxtlq; (Temperature) 

~ 8 u O ~ i u d ~ ~ i ~ 2 u n i s ~ i i n ~ ~ i i ~ u i e i o u n a i u  uac~ i luOaiudnau~u~ant<auoa  
d@?iui2i-ru nmwg~s im~RdZn iwadon isdnun~ io  luq?iouqmnqiiiyni-rdou 

naiu^ounliu4q~ilu!d!g~ia ua:aiuisndounniu^oun'iuAqluuu~l~n~inRaiiuwk 
w 

~ u o i n i ~ f l a  20 ~auhuaa '"' ~m~p~n'lrJLiiu?dP:iwia~u~an13b~~~u~Jb~o~tun~~ 
viil$nis~euaaiurns~s:no~]~uwlieJ"ana~ g r u ~ q i p q n l i n a s ~ i i u  70 noplir?rarGua 

~m:~rjnas~f ininrdn~~i lo.~~aaiuiu~i iu~d ~ d o ~ o i n a : r l i ' L ~ ~ ~ u w 3 e J " ~ n f i i a i u  i r i u q l  
Ad n 

u n ~ e J " u i r n i u ~ f  wan Therrnophilic sporigenous t~acteria brii$u nunanssa~d 

qmnp i i pn i i  70 o ~ a i b a a i ~ u a  l i i ~ i u ~ m n ~ i d ~ n u i : n u l u n i a r i o  unaiu'bm u 
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Eurnycetes LLQ: U O R ~ ~ U ; ~ ~ ! R  o g I u i a ~  45-55 a s m ~ a i ~ r t i u a  4 ~ ~ u i i i i u n u i n u i n I u  

ni.iriounn~umsdsrneuw?n~wi~uo~uLs?aui? (long-chain polymer) i i d  q u o d a l 3  

~ a a p l s a  ~rariinGu "' 

n7ruflungnlffrji (Mixing) 
d 6 - C  n ~ s w a u n ~ n r n h u n ~ u e ~ f ~ u n a u r d u ~ d ~ i ~ y  noduuea iu i snw~nna 'uwau  

2 n ~ n ~ n r j 7 n r i ~ ~ i n n i s ~ ~ n ~ u ~ u  niswau a a : n q n r n h l ~ i o i n i n  ~ r s m ? i u ~ u n r e ~ i u h  

6i 7 ClilGi~~WulGnisliaer~siuuo~n~~uur n i an~n rmEi7wGnnKuuo~no~uu~  YP40 
, 1201 - n i ~ u r ~ q n  f i i l r i ~ y d u n ~ i u i a u i w a d ~ i i ~ n 3 s u u o ~ ~ ~ u ' ~ ~ 4 ~  mruanj lusnwd 5 

~ 3 6 ~ ~ 7 9 b n ~  (Chemical factors) 
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d'iuian"i.lr-a:a@8~ n ~ ~ ~ d d i u f i i . l r a a n % b s u a ~ ~ d ~ i ~ e s " ~ i i ~ ~ n i ~ ! i a i n i n  
[10.26, 321 2 d w dY 

(Anaerobic) ~ m u n a i u a ~ n w  O L W  ui:o:~mndi~nuuua~~ua'nvm:ni~niuniw 
[I21 A a" d 

a~a:uuiminq w n a i u r u n ~ ~ u i t n u i a n i ~ ~ . b ~ " n u u t b ~ u ~ ~ ~ . d ~ ' n k u a ~ ~ u ~ a d  50-60 
g c 6 [16] a" d 

rdo-iaauw a ~ d n a i u ~ u n ~ ~ u i ~ a u o i o n i a e i ~ u a a i u a ' ~ ~ d ~ ~ ~ u ~ u  (Fiber) u a e i n a i u  
2 

nuiududi a a u w " d i a h a  aa3ih:Gumaiu~ulu$ad 80-85 adnia3u6 l u a n i w f k n i s  

s:uiuainin 1711 

A' 
n i n a i u $ u d i n i i  60-70 ~ J a 5 ~ Q u a i  [l9] s:ij~aZ$ ~ a g  time u i a u i u u u i i l G m ~  

~anue~dnloiuaJ~<asi~a~~.a"s :u :aaaiu iu  f iPsuiru~i$~~uaddlunin~au~uf isnnr  1. 

2, 5, 8 .10  a a t  1 0 0 a v i i u a d i i M ~ i n a " w ~ ~ u  w u i i  d^suim~idiiwadeiisn33uni3eiau 
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xKuna78~~5fsn~e ,~3fsd7~ (PH) 
d d  , ia?nuni p~ o$ud?a 3.0-1 r .o '41 aiuisnriiui$i~uasJ"n!G ~ ~ i e  riirhiimucii 

p~ d~~~irau-azn$udxi  5.5-8.0 t.diltoimt.uni~stlas~~ p~ d ? t d ~ ~ u n ~ i ~  ( p ~  7) ri?u 

~$nn~ iu1ml l iuh l~0g1~~n1wd0u31~~~unsa!6  t.~dlmullnGah PH t.'hniilunis 

~u'nu'norFisuht~ilunsm~5nJau ftss$ud?ad.ituitu 6.0 &ii;eiit.ilu p~ dwulu cell 

sap ~ a d a i ? % & I ~ n j  ~ u d a s b t . % n ~ o s n i s ~ o e r 6 T ~ i u ~ t ~ i ~ ~  pH aawslmufion%suaos Acid- 
4 6'd 

forming bacteriaw ~tilzdnuHaiunis~s: nouni iuou~i~fs"b~nnTm~u~suu w slfs" pH 
2 

d o u i ' i a ~ ~ w n s ~ l h t ~ i r u  4.5-5.0 L L B ~ L ~ J ~ N I I ~ ~ ~ ~ I U  ~ustnii~ni.inu'n-a~~waa99" pH 
A' dY ga~u~~~'(iouuiat.il~ii~t.~nJouftads:uiru 7.5-8.5 ~ ~ d c i i  p~ !avuuin ~Q:~~wA?II~Y~$ 

~fimnisgry~bu!ul~st.~u2u~d~iat.t.nuIut.GulaeJn.i~uaunis Ammonia volatilization 

m r o 7 ~ 7 ~ d ! a  ~ w $ o ~ n , 3  (Nutrient) 

~~unl?~llnis~i~~~u'nii~ilu~oa4nsrui~acii~asi~a~~z~9iia~isllsznou 

niiuoudo!ulns~-au (CIN ratio) ustt.~wia?nGnt.aus t.wsi:~nsaa?iauo~~~a4a 
A ri~uuine:!rjdauuaniian"uuinCn u d i h n i ~ l  As ea6dsennuuot!u~aat.~u~ao:t.~u 

dgt&Qiylunisn?uu a ~ r t . ~ u & f i i ~ u n k s i n i s d n u a ~ i u  nis~~in~naon-aunisw~n 
01 da. ~nu!ariuna~8unid ~muwuiinii~nnunuowsiii~uaisds:nsuni~unuin!u~ns~~u 

niiauin q (C !a N ii) E-anssuni.irinuaaiua:~fia%indi i'nd%.iturnsiuiu~~olfs" 
d 66 lg$ernsJ"n ~nudn6~a~vn~~~un.iuudio'n~id?uaisds:nouni~unusio~u~n.it.-au 

ds:uiru 10 sin 1 ~a~iludib(t.nln:nu~!Jqm1in?uni.it.fimns:uauni.insJ"n u i f i  
ksi i iauu nraislls:neum~unuia!u~n.iuuun.ut.5u!d ~ t r i i l $ ~ f i m n i s g ~  t.Ou 

d 4 d d  !u~ws~ou~uoa9innsr~]auni.i Ammonia volatilization bmut.awiz~unss~~u pH t.t.8: 

pnr~qii ip sinni.i~nwwuiic'nsidauunam.idszneuni~u~u io!ulwst.~uPfui'ud 
4 6'4 I 

t.nui:~ueionisriouaaie~bmu~^au~s~unidazuim 25 i n  1 ~atfuni i inisdiudi 
M dy 141 ~nsiiauwisdsznn~]ni~.unu ~o!u6~st.-au$~~~uiraua:~i~99"t.fimniseioua~iu!mmvu 
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~isdsmnumiuau aa:!dms~~uailuddi~iludsnis~~5q"uo~~Buw"a6 l n u d ? ~  

uw36~r dau~aiu~isd~:nauEuw~6nia"ueu I , ~ ~ ' ~ $ ' I , ~ N I , ~ H ~ Y w $ Y J I u  a~~taavid~ue~ 

niiuouZuni.it-5q u~rrffu~niriil~aisds:neuloalmsasu~doriild&~n-n:6sisw~n 

6d~;u b b W r  Nucleic acid 

dulu%dKabQuudoaadm a a a r l d ~ a a 9 u u 1 o a ~ ~ s ~ ~ ~ i ~ ~ u d i ~ ~ u n i ~ ~ ~ u ~ a ~ e  'boa 

arnwue~~dc ni~aiuIuIJdn'rraluudaaadmuen~in~:dauinui3rm'u p~ 'Lgn~d rr'm 

~d$uuudat~nud?nuri7 d e a a d m ~ j i i a i l ~ d i ~ i i u ~ l i u w ~ ~ ~ ~ e ~ i ~ d ' b ~ u n i ~ ~ i l ~ ~  

b d n s ~ i n d o a d n ~ ~ ~ i a ~ ~ ~ i ~ $ u n i s a a " i ~ ~ d - d . ~ m w  nia+u'b~~bbriaqai i=iaub~~i~aaiuu~ias~ 

~i~$unianaununaiu6uee~lu6n'bu~~aB 

rilldyfiu (urease) ~ u f i u l ~ $ ~ ! d ~ 1 ~ ~ ~ a ~ ~ m ~ l & a u l l i l ~ H l ~ d a : n  BURISUBU 
via!Jms~ilu~~nuuin ;duur;nrieunrnulnu~oulru' tlfiulii'bg~iiney;ai~eulu~iiu 

X 
n r ~ u u i n r u r i i l u  p~ Y ~ J ~ ~ ~ I ~ ~ ~ u J L < ~ ~ ~ ~ M ' L u ~ ~ J  7.0-8.0 4aiaaldih Anis 

e~imaou!"lr$ FPase Laat CMCase lcanaa 

ama:ii;1 7 d a ~ e i ~ u ~ u i o n i ~ v l ~ n ~ i n " u u : ~ n d o u  i i e  ~ m ~ i h u s : ~ i i ~  

CIN bbar CIP ~uuur~fldaue~'LuseHa'i9 30-35 US: 75-150 ~ i uB i<u  [''I "uoa7m"ue~ 

oyn inms i i ~  7'buuuryadau 0.5-1.5 i;? n a i u k  50-60 1do6Bun' d5uimainiw 10- 

30 p n u i w ~ a i a i u d o l l o u  qmvi@g~gn 55 s~mbsina~un naszniswln v?awsau 

no~qua9unbnna dauciiaaiua3unsn a 8 u i i ~ b ~ i r 8 u . ~ e ~ n a u ~ u  

a~ ln lu la id i~?un i s~Gn~iu ian  bb~jiI!6bgu 4 PJarbnw HGn a~uuna~ai3u~~nal.a" 

aan%bilub%au%ii (Windrow) ~ ~ n b b u u n e ~ ~ f i u ~ ~ - d . i n i ~ ~ o u ~ a u o i n i a r  (aerated static 

pile) H Gn abuu'b$'ni"~~ur (in-vessel cornposting) baa: H Gn abuu!?oiniFl (anaerobic 

processing) 
131 
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n i w d  10-6 m w ~ m u ~ i ~ u s ~ n e ~ a C n ~ u ~ ~ u u n ~ s u " ~ ~ i ~ A  (Windrow cross-section) 

n i a w ~ n ~ m u o l ~ ~ 0 a n ~ b ~ u ~ i 8 5 s a a ~ ~ " 1 1 1 ~  (Windrow cornpositing) 
d cc, 

l n u r i i u u ~ u a ~ o u n u o u n ' z u i n ~ ~ r i o u a ~ i u I ~ ~ d n e ~ u u ~ u l m u n ~ ~ l G ~ u u i ~  
d.4' d, d a ~ n ~ d e I G ~ u r ~ a ~ s u u w u w  wa~uia<uoon~~ouIu0in1~~u1np1~m oa:~i iaiICuu:ds~ 

. ~ ~ I ~ I ~ ~ I ~ I G ~ ~ o o ~ ~ L o u I S ~ L G ~ ~ W  s ~ i I C ~ 6 e ) ~ n i ~ n i ~ e i o u a r a i u ~ ~ u ~ l I ~ e o n ~ ~ ~ u  
L L C I J ' W  w 2  d 

(Anaerobic decomposition) $u!$ & ~~nnd ' lun iw 6 6 +~aunedlaw u n u i n  ua r IBaa i  

n+~~ljnil:~ilune~~diuodnaiu!d naiu!~p~d=iruim I.;!-2.4 Lun% nTi4 4.2-4.8 aun3 

t d e ' i ~ e  sn~~sumui~nuwiruinsi~na~~uy9Cn!$ aa:ailn~nYn w o n r ~ q i u o ~ n a d q u  

'lY~~9~2u n i ~ w ~ n n ~ u n o ~ q u ~ i l u n i ~ b i u a i n i ~ ~  a ~ : ~ . d u n a i u w ~ u u o ~ n o ~ q u  n i s  
A' d a  ~au?u~~~ane~qunjaamdIuniwd 7 ~inwunwauodne~~u~~liu~fiu~de:fii~~nisw8n 

n;u!~uin ~ d ~ ~ J ~ i ~ i 3 ~ ~ n ~ ~ ~ n ~ 4 ~ d 6 1 i ~ ~ ~ ~ ~ d  ~ ~ n u i n n i i ~ u ~ u f i u i n r " ~ o ~ u u t ~  

Gesiini=iosljn 
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nisw~nn~unn~~u~ilunisri~IviuurAe~dijauntnoo~u~nniju~~il~~unu;mj 

u ~ n ~ l u n i w d  8 ~de-ar~findfji3ui!i ~n~n~dr i in i sn i sw~nna'u!66au  wlnngugau 

n i i u  (Augers) ~¶Jw iu  (paddles) ~ i o u  (tines) b n + n ~ w i n n ~ ~ n n ~ ~ u ¶ J i d b b P ] u  

n i u i s n ~ ~ u ~ ~ a ~ ! d ~ u n o ~ ~ u ! n '  f i i i tVu ~ d e n o ~ q u ~ n n i j u  naininum un on! 

ussoinin r i 7 n i t 1 1 w n o ~ q u i i n e n B ~ ~  ndu i l ~~3uw~miuu i  RaiuniuisnunJ 

~n4s~iio ns-yu-In ~iaianrinmsKu~s~quIufiuima 1.828.8-2.743.2 ;nui~fi~umsdo 

9 n o ~ ~ u e i - a ~ ~ n o ~ ! ~ u ~ i u v ~ ~ n n m o u ~ i i ! n '  f i n o ~ ~ i n a i ~ ~ ~ $ ~ s i i l ~ ~ ~ n i s i n d u  i i lJ 
a I 

i h a r  a a r n i s n ~ ~ ~ u n a i u a u w o ~ n n ~ ~ u  n~ iu~u~Auwu i l i n~ i~0 .c  u~:~a~saus3uh 

se~do4 in i s~ i~ah iu  1 d n n " ~ ~ $ u ~ i l ~ ~ i b ~ i ~ ~ n a ~ 4 i n i a ~ a " i d ~ ~ ~ n i a ~ u n o ~ ~ u  drl~1-1 
' I [7,81 lps"eiirio~a"ilsias~"a6u~~uwu 

n i s w ~ n k k u u ~ m s i r n s ~ a u ~ a i u ~ d  (High rate compositing) 

~ilunis~~ninquIrnuI~~~+oc<nsnsi~u i;msI~~n4ooioda~uIvinnn~~ilulu 
s i n i ~ ~ u i ~ ~ u u u ~ ! 6 u i n ~ ~ a  oi-al.a"w'mnu (Bower) ~ . l j e l u ~ a ~ ~ a i n i ~ ~ ~ ~ , u b " a u u  

[18, 21. 221 
(Exhaust fan) <dbba~d%unlw6 9 bbar 30 
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niln&h!u& (In-vessel composting) 

n i ~ ~ ~ n q u l u n j ~ i l u a : ~ l u d l + a " m ~ G u l i l ~ $ 1 " ~ ~ n i n 1 ~ ~ m n 1 a n ~  lr ioinin 
Y 4 d 

MR~F~~U?UW-~IUTU . r ~ u u f i n u i 7 ~ u ~ ~ n i ~ n i ~ ~ n n i ~ u u : ~ ~ ~ a u n o u ~ 0 ~ i 1 r ~ u n i ~  
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iiluni~ouuu:uuuio~du~ aiiieisdnisdiiiiunis~~u'~1n: (Batch mode) $~vlinQu 

d 
n) &nih~iuun8;1w (Rotation drum) njLLnn.~lwnlwn 11 i%n7swauorilJ 

d e ~ d o ~ u o t u u c d ~ n ~ o ~ ~ $ i ! d l ~ &  lmuId ~ ~ U U I D J ~ ~ U O J ~ ~ ~ W ~ & ~ I P I ~ R ~ W ~ ~ ~ I P  

ds:uim 2-3 LUWS ~ I ~ ~ ~ U O : ~ ~ U L L U Y % I  7 d?uann:~h~:ijDund1 10 souiouiG 

n s n % ~ ~ u i , i ~ ~ : u u n i u ~ ~ v i m i n G i u u u u o ~ ~ ~ ~ h u ~ n " s ~ ~ a i n i ~  uu:C/n!ninhr& 
d - d  nir5uoun%ii3u~uenwnisuuu nirnulnlunjuuu~8;1uo:::l%i-~sid~:~im 1-6 Tu L L ~ :  

vl&~in~u~:~iinisn~n~eC~unirEiuds:uim 1- 3 i l o ~ n u l 6 ~ ~ u $ . 1 ' ~ ~ '  
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o. d d  
Y )  5 : ~ ~ n i 5 ~ 1 ~ n n u n i 5 w ~ n n g ~  (Agitated bed) 6a~mdsodwinn~ubbuauou 

d d d ;dn~nrnauoRuwi~~~u~~uauia n j v ~ n ~ l u n i w n  12 & * u u u d s : n e u h o ~ n $ e ~ w ~ n n ~ u  

~ u : ~ n f l o u b $ i h u v l ~ % o d s i d b b a : ~ b n ~ o d w 8 n n ~  u~!d 
A' m d h u f i u u o t n d  s: .uuoini~pn~vinnwu"~o~~i~ ua: : r i i~G'~unu'n~~u&a t i auu in~ :  

6 POI s i ~ 9 : n ~ i d i i  1.8 - 6 ~um-3 m r i n  0.9 - 3 bum% I < ~ - m i I . w . n i % ~ ~ n d  2 - 4 i~da iv i  

nwA 70-12 ~zuuvilinuuul%oon~uuiik~idounaiu~~wiou~n"sn~w^~nn~u (Agitated bed)"" 

R )  njM~ilLLUU!inauWnUbbua$d (Unmixed vertical plug flow reactor) &I 
d d a~aws~uniwi i  13 Lilukisnisns:~onnaubbua~d M ! ~ L ~ I ~ B L M ~ U U  n a i ~ i n d a : u i m  9 
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d nlnn 10-13 n"aMaJ"nLLuU!ljn?ubbu?a (Unmixed vertical plug flow reactor) 

9) $aM%J"nbberer!ajnauwaubbuauau (Unmixed horizontal plug flow reactor) c9 
dd - d 

b b t I ~ ~ % ~ J l l ~ i  14 L ~ w c ~  LLw?uOWWBJW u ~ w ~ I I B J I ~ ~ ~ Y ¶ J L F I ~  ~ ~ ~ ! ~ G T ~ ~ J ~ ~ Z . J I I X ~ J ~ ~ " U E I E ~  

iksni%~sJ"n ~ ~ o n s t o i u n i n i ~ ~ ~ i G i ~ ~ i a ~ o ~ ~ ~ Q i a " ~ ~ a ~ ~ t ~ ' ~  " ~ u ~ i l a u ~ % i ~ ~ u u u " u ~ ~ n " ~  

nlnd 10-14 ~ a ~ u ' n ~ r u u ! r i m u ~ ~ u a u a u  (Unmixed horizontal plug flow reactor) 
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0) ~J~9~nbbEIPJin1'6nau~aBJnW8~ (Mixed (dynamic) vertical reactor) ~ ~ I L L A G N  

Iuniwd 15 ~ ~ u f i n ~ u G n i ~ n a u u a ~ ~ & a u 8 a ' i u ~ a ~ l  7 oinj ~~uiwcjiu?nqu6ngio 

dxuim 35 war r~arn-nu~nus~naJiuA 2 - 3 runs % ~ a n i ~ ~ n i ~ ~ G n  14 jU ainiR 
Y dOI u nsrciu0inniuiiouuuu ~ n u s i n u  ~ ~ a r u ~ a a n s s n B ~ ~ u n a u ~ ~ ~ a ~  

n l u d r f t n $ u ~ i u i T n n a l i ~ ~ u ~ ~  
d d a) $I"sM~nrruliJnauw BBJALPS w u u  bbpaauau (Mixed (dynamic) horizontal reactor) 

d niwn 16 ~ i l w ~ ~ ~ l j n ~ u i ~ i u w i u w ~ ~ ~ a ~ n ~ n ~ i  ~ ~ ~ : i i ~ G u ~ ~ u ~ l j n a ~ n ~ i n ~ t u u  ainig 
n ~ : o i u ~ i n w i o & i u i i ~ " ~ s ~ ~ r ' ~ ~ l  

nlvlff 10-15 nj~u'nbbuuinisnawns~n61~~ (Mixed (dynamic) vertical reactor) 
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uin 

vi onmi LI aini w 

d d nlwi: 16 njn~nuuun?uxmauubbpaauau (Mixed (dynamic) horizontal reactor) 
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0, 0, 

s c u u n i - r d a u u u u a o ~ ~ u w ~ u  G n ~ s ~ u ~ o ~ ~ m ~ t i u ~ ~ n ~ u w a u ~ ~ ~ n u ~ ~ ~ n ~ s e i a u  

ia1u~um0udaod<dbbamd1u~7wd 17 nian?uu~utm~(~lj~u!~~doI~natuaun7-dw7~ 

+2n7wbn~a~?u! ior i7~anu7eau  ~ ~ o l ~ n s t u ~ ~ n ~ s ~ i ~ u a a 7 u  wlmrilaiianu uac 
2, a C n7iuau!maenlad n " ~ ~ a n i 7 u ~ n m u u ~ e i 7 ~ ~ o ~ d ~ ~ o 7 n u ~ a m o u s n  a~a:$udaos uat 

'i7~~U~!d~~iau~Gna7uGa~n7~I.n"n"7~~an7w~~iin~u n7n~aw0oai~w8ae7nn7aeiou 

auy.s6~~hbn~7!di7n7ass;n Imu(io~li7n7sfi79kk7oanriau n 7 s n G n a 7 ~ n G n ~ t . u ~  
n as$au?"aaaaumft 6mGn ~ u ~ ~ ! ~ ~ & ~ u Q T ~ M ~ ~ ~ L D u ~ ~ ~ M c ~ . U " U ~ O U ~ G U  Ig1 

n) $ign~nei~u!Bj%$a1n761bb~1~lbbuau~~a (Horizontal Digesters) gdbbarmsluniw 
d 18 b ~ u ~ s ~ ~ ~ q 7 i ~ ~ ( P l ~ 7 ~ t l % a n 7 ~ ~ ~ 7 m b ~ n ~ ~ 7 9 % ~ a b b u a u a u  %.n"bi?n~un7%R~7ddscnou 
~ I J % . ~ " & L I - ~ R ! ~ L ~ ~  ~ ~ ~ a n 7 ~ e l a t n ~ m d - 1 ~ . a " i 7  u I nu f i ~n r j ~66a~~n l i 7na7uaco~m aiqc 
nnunsrna7oa$udu ~mi&~nun7snauwau yau?unicna7uiau Inusausau i i l ahn lw  

d 
f i u ~ m s I n ~ u i n q ~ u o ~ a t s s ~ i ~  50 - 150 rn3 ar iu i iu?mtuGna7~o~n 3.20 - 3.50 rn. 

A' d s r o r n ~ ~ m s n ' n ~ i i u a t j d  40-50 i u  u u C u u u - n i l o u ~ h ~ t u u  lus:ueriuo-zGn7slGna~u 
A' Tow ~ d i l ~ r u s s ~ i i ~ a ~ ~ u I ~ ~ i a  (rnesophilic) ~f is luu ~~atdn7snauw~ur;lu~mdaa~nau fi 

6.4 d n u ' n ~ ~ . u u ~ n ~ s p % ~ u ~ l . n " e i ~ ~ ~ a ~ ~ a ~ u n ~ s u ~ u ~ u ~ ~ u o r i ~ ~ ~ ~  s r u o r d ~  ni.rd7~irums 
~mnisdcnCm issuit%;uau ss5ovliiuuuimtBn 
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n3w-i 10-1 8 o j M ~ n l i a l m F l  uuuuM2 MOM (Horizontal ~ i~esters)" '  

U) f i ~ ~ n d n  u~.da*airn~~b11ubbu--~~9 (Up~ight Standard Agricultural 
d 

Digester) 6~bbnm~lumwn I 9  bilunjnu'nrisuuuu bbwak9 nii91innaun~n ii~uim 

fiuinss:vli ia 500 - 1,500 m3 iinaiugtd 5 - 6 m. L ~ . ~ I U ~ ~ ~ U ~ ~ E M ~ I J  10 - 20 rn. 

~ ~ s i ~ n $ o s % $ n * ~ i u i o u 6 ~ u i n w d ~ m l < s a u u ~ ~  nianapa%.a"uaonao.~"~JLn~auwd6m~~1a" 

r n u u n n n j  s r u u ~ a i - ~ i i n i s m u  2 ?n ~ ~ o u i n n i i  h u ~ u s l s ~ n j l % ~ u u ~ u ~ u ~ ~ ~ u a o ~ ~ ~  

(double-membrane) b~a:w~~~snisausaun"i~f buubu3u&u%ub~u6aso9?ubii'~ln"l% baa! 

Luru~uuon~iluniiloJ5unma:nIrnn ~uu~uruniulpl,muis8n~~ulu~~ua~~~6 & U  

b ~ ~ ~ ~ i u u s n 8 ~ ~ ~ d f i 9 b ~ ! o u o a  ii%nsunauqunaiu6Moinifla:wii~LuuLusuw"9809i 
A' 

r n ! s u l v i n i ~ ~ o ~ ? u 6 a u ~ o ~ I n ~ o i n i ~  s :u :~aa i<n~?u i1 i3 r~ i i~  40 - 80 ju uu<u 
d a. 2 A d  - 

Aqi iun i louu ihseuu s:uunimunu~~ui:<unis~ou~nqluyn~iimnuonsini~Dou 

&in n'seiouns~'n~la*iifi~"ua~~~u~6uinnii IO,OOO rn3 t io3 
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nivrd 10-19 ~%~ndnuld1%~7nl~bbuubbua$9 (Upright Standard Agricultural Digester) 191 

8: 
n) &%,'ndn u~u'l%~ini~1bbuu~~uama"11uia~%~d (Upright Large Digester) & 

uanaIuniwd 20 ~nln:6ufiuiru~mCiu~uin uinni-I 30,000 rn3 oioD njnu'ndnu 
d ,a 

u u i n l n ~ ~ ~ u ~ ~ a i i o i n ~ n 8 n  n~nssu~ai?umsilnan'u~Eu L L ~ : ~ I ~ ~ % ? H ~ ~ ? ~ ~ L L R S I ~ ~ L R ~ ~ O U  
3 

uuinuimsnun~ds:niia 1.500 - 5,000 m n7iugss::niis 15 - 20 rn ~riuwiugn 
~u6neias:ni ia 10 - 18 m nisn~uwaulG~n"anana~aia1fsd~a~u6naia"~nan~ani n i s  

~ ~ n i s d i ~ ~ u n i r a d i ~ d n ~ ~ s s ~ n i ~ i l ~ u ~ n ~ l u ~ ~ s r i i n i ~ ~ ~ n i u u a u n i ~ ~ r i n d s u  

s z u : ~ 7 ~ i l u n i s n ' n ~ ~ u o i d  20 i u  n a i ~ n ~ i i u d # u a u u u d ~ i u i ~ n M ~ ~ w s i : i i b ~ u  
2 

~ s : I u ~ 6 u i ~ i n n i a n a u e r ~ u  ua: I~~a iu iouoe i iae ia~do~~  Bi9~r innt is~1~~uu~aI~~iGm~sa 

~ % u u i n n i i  90,000 rn3 6 o i h  oio3:uu 1 3:uu 
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nmn" 10-20 &~u'n!~~%oiniwuuubbua~d"Upbin~M~ (Upright Large Digester) lel 

c.. A' 
~runiwuec~onunuwCufinumem~n~uniwnac~niive~in~Zlu innlds'unis 

u ~ n q u ~ ~ d u  &~qunu'nZiun%grilrdnu 7 danddouai?oims!u~ns~sunri i th 7 

(slow-release) tdoG.iuil%iYuGiu lnud'5ui mu otsig!ulns~ilu vlo nrl nia . ua: 

Tw~ma~luu~ue~n'u iaudsrnouuo~a'a~~u aarilrdi~nndaur~u~usr'~~-d.itni~nia"~lou 

Gin!wTasL~u (CIN ratio) ~ d i n n n i 3 ~ i n s i r 6 d a u d 5 r n o u u n ~ ~ u a ~ ~ i n ~ o r u o d  

n~dmwuniun~ (msic i  3) wuiii;fiuimaiq!uTa5iou, Y J O ~ Y J D ~ H  U R ~ T W L L W ~ L G U U  
Rn~~u iouar  2.58 1.67 us: 0.58 n i u i ~ ~ u ~ ~ i ; d ~ u i r u 4 b " o u n i i ~ u ~ n ~ ' ~ 1 s i e r ~ ~ i  &~tu 

luninlildlAas;nial.a"$auCu~u~fiB 12' 

EVE 313 



a i s i ~ $ 1 0 - 3  d a u d s : n a ~ ~ a ~ ~ u ~ c n " ~  ~ J : " u D ~ ~ ~ ~ L W W  u ~ i u a s  ['I 

LI%:~Aw darcd~znou (rguu~uhvl~nuwj) 

f i u i w ~ d ~ s a s u $ s n u m  (N) 2.58% 

f i u l d  BRVIB?R??~USI (P2O5) 1.67% 

d?uim1wunaa%uu&11un (K,O) 0.58% 

aaunGa4uu ( ~ g )  0.49% 

aaaaa4uu ( ~ a )  6.20% 

.a'abd~% (S) 0.37% 

a&n (Fe) 4.389% 

~ausnifia 0.1 58% 

madbdai (CU) 0.094% 

i?sn:8 (zn) 0.30% 

buaau (B) 

f i a ~ ~ ~ l ~ ~ a ~  (Mo) 

aaa3u (CI) 

ad ~ i ~ ~ u 6 ~ 1 u ~ u ( m o i s t u r e  content) 

eiinaiua9unsm-41s ( p ~ )  
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d 6.- i iunsruaunisua~piunaunw fiildnisl%xir~ainisuo~~.a~iluldarii~ii 

llse^aniniw 1 2 3 ' u e n n n ~ n ~ s l % ~ u ~ G n i a u n ' u ~ u ~ n i ~ r ~ a u l s s " A o n ~ A ~ ~ a i l u s ~ ~ ~ ~ ~  PI PI 

dsr~uru'do~"duin$u[~" ~ ~ ~ z n i ~ ~ u ~ a n i w ~ u ~ u ~ ~ ~ n 0 ~ ~ ~ a ~ i ~ ~ l l 5 u i ~ p i u n ~ ~  
U P I  d 4 

u%.am30~15lni"d (Rhizosphere) n a n ~ ~ u n n b ~ ~ n n s ~ ~ u ' i ~ ~ l ~ u  (Nitrogen fixing) bbsr 
d d  A A' 

kunnbsunsrsiudaabdn (Phosphate-solubilizing bacteria) b&u i~~%u a~se&iwsdanis 
Y f 201 U 

b ~ ~ d % J l D b " ~ J 9 b " b ~ b b ~ ~ ~ b %  bbElni~p.b~~~a bb~:b"d0'il%uGu UD~OI?~UUSIUWRF~O 

n3 :~2un i3b~u l~~ f l bn4~  (Ammonification) !uni~bwih (Nitrification) aa:nisn'sc 

I J m s r a u  (Nitrogen fixation) L&u~JJ(JGuG~u"~~ 
~ u w ~ i n ~ a m u h ~ 6 ~ ~ ~ ~ ~ a $ u ~ ~ u a " ~ ~ ~ ~ ~ ~ 3 1 ~ 0 : : n ~ d a n i s a ~ i u ~ a ' ~  njcu ~ d a  

lriarldluipl qu~Gn$~aaiu&dnbJ%i7 n ~ a  ~~uRu~ikiluszunasiuiub~u~ n i3 i  

niuisnn~nu~~ln'~9u.i:u:~aaiuiu~fiild~un~nii~m~iilunis60r~.a"d~ud~~ii~~~u 

l r i i i n m w ~ r n u i ~ ~ u d o n i s ~ ~ ~ ~ ~ ~ u l n u a ~ G ~ ~ ~ s i d ~ n ~ i ~ u s r u ~ ~ a ~ i u i u q  u nsan 
3 I 

~ r u z ~ ~ a i ~ 0 ~ ~ 1 W u l r n ~ a ~ 4 ~ ~ i  $~~Lddud~n~uiiJLn"uLife~a LBU& uanqinu IULUB~U 
~ ~ n k ~ n i ~ i ~ i n ~ i s f i " d ~ u d ~ u i a ~ n a " b ~ u ~ n " u w a n ~ s ~ m  ~dn1ris~ldlu6ufi~rriouq 

riaaasiu dsnddauuiaiya~ii$ua~nuil09"G~ldfld&i3uq arjiiilr~ilulPsuimIBjuin 

r i n u d ~ l l ~ n l l d ~ u o o n u i n a ~ n n s i u s r a ~ i ~ a u a  ~ d a a i l r i q u ~ a h s ~ l d l h  quncnnd 

ununqn~n~iadds:dau~$~uignwmrwsu~u$'cb &&liisu 7 d e u d i l ~ n s ~ ~ ~ i ~ u a ~ R u  
Y 'LG~Pnn~ilu~Gniwuuia~~n q uwuifiil09"GuiiRilua:'bdi.~ i ,~uau s:uiuZiuars:lnu 

aininlGi<u Z u ~ i l u ~ ' n ~ a r i ~ u u i z f i u d a n i s ~ s ~ ~ ~  LGU~RU~~~LL I IWJVBJT I~  4add;ni~ 

isin4iuauuin~~a:bbQ~~~s~ n ~ u i s n ~ n ~ u i i ~ ~ a t u i x i y  ~ i ~ i s l d H e r i i ~ i j d a r ~ n 5 n i n  

lrj~iu~~~da:d?ulGGuignwmrbdi~ i a ~ ~ u & t . i i &  n-n~iin~ilu~ijnGua8n q llsrnsu 
" WAY 0 1 . 4  cc 

n " u ~ n w m r w s u ~ u u a ~ ~ u ~ ~ n $ G ~ f i i " 1 r i ~ u i i n a i u a i u i s n i ~ ~ i ~ n n u u  &h i u n u n ~ ~ u  

llsr~u~~iiinQulun~iu~"aaGufaud~6nsiu~~rj~~~u~i~ wsirurdaul$6u~~h<uCu& 

n'ut.ilu~inlul6$ i m i u n i u i s n ~ u ~ i ~ " a a 9 ~ . a " u n a i u ~ ~ ~ l a " b ' c b G u l ~ ~ i n ~ u  uannn 

~ n ~ m r h ~  7kndiaui$ q u ~ ~ n & i i ~ m d - ~ 1 u n i a d a " u d ~ ~ i i ~ ~ G u ~ u ~ ~ 4 ~ u ~ ~ e , ~ n u  an 

nisCu$a~Uu~aeju~~4~"ua~nGiGu ~ ~ u Z n s i n i a + u ~ i ' ~ ~ u a J Z i s J l d l ~ ~ u  dauannisl~s 

inuaJZibasidunn ~ilunissonis&wiu~i3u~~e,uau~;sm"bd 
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421 - 2 ~ u n u ' n ~ i n u u r ~ i u i ~ n ~ i ~ i ~ . a " d a r ~ u r ~ m  mu 

n) I ~ i l u ~ u Z u n i u ' l a u n w  n ~ ~ U ~ ~ d d i f i ~ ~ ~ 9 ~ ~ ~ ~ n  16~~ri n m r a u n i  
dsl n 

dyumi w8u (Soil conditioner) nn un-riubnii u2 (Stabilized) b i i d  au%l bd o ldqun l jn  

oin.rrer~asldlu5uordauluni~da"Elaniwwisnierniwuos~u f i i1KGuimaiuaiu i2nlu 
w ddY 

n i - i i u r i i  iini.r=iruiuoini~nwuu ni=i~~auwuu%dlia6u (Surface crusting) aaar $4 
A d a d  li-rul09"Gr~q?qn?iulalGi odi~ laRai l i lun iwf iu ina~ i i~  e in iz .asuuodt  . 'ns in i2~lu 

q u ~ n i i d o ~ - r u ~ ~ G r i a i ~ o i m z d w n ~ ~  u o d n i r  

91) %~b~uoini~~bbribbwssanu~r (phytoplankton) bbwr  winii u (algae) 109" 
~ i i c ~ n i s ~ F i s y ~ B u l m l  lau~8un"su~inr~aotl~u~+e~"1i~lu~eJnljnoinurrilu~~nis 

s 1 ~ 1 3 b d o n i z ~ ~ ? ~ b ~ u l w b b a ~ ~ ~ i s b . a a ~ ~ ~ j  ~nu~rl.a"fiirn~~n~boubbardwmdi~ern"i~dis 7 

a - r u ~ i i i . n n i ~ u o u ~ n o o n ~ ~ ~ 1 6 $ s ~ ~ u a " a ~ ~ u ~ d i ~ ~ d o n i ~  r i ~ ~ n a i r ~ w u o s ~ ~ w w s  w o u ~ j r  
ed v 

LLA~~IM<IU ~ ~ ~ ~ a d i ~ w ~ ~ ~ ~ r ~ ~ o o n % ~ ~ u $ r d - ~ ~ ~ ~ ~ b r i i ~ ~ ~ i ~ ~ i q o i ~ i i ~ " ~ o s ~ ~ ' t b ~ ~ e J "  

Gi o l d  

n) 1 ~ 6 u a J - r a ~ a n i w  (biomass) YBJ~PI  $to inn i2~f luu~~uuuaa?2niw 

uo~da1hldlri(1~w1:~~i:os$~$~sl~Eio~3n1a~~ud?u iruqon~nni l inu u t  uatlaii;ni=i 

~ d u f i u i m q u n l m o i n u u r w u i i  l u d w i d a u l n ~ ~ : l ~ d ~ ~ a i u ~ ~ a n ~ i s l ~ u ~ w B a n i w u i n  
Cn ~ ~ d ~ r ~ u n a i u ~ ~ m n 4 i s ~ 5 o ~ i s ~ m ~ ~ d ~ d a i ~ a n d ~ u ~ / r ~ i 1 u a ~ ~ i a  $si l '$~aa$aniw 

uinIurisdGn~s~duqunGnnsinr u:~~aruandissdis~i/ul~$mn"uEiodliini~~~u~ u 

~oJ'noinuu= ~ ~ ~ n ~ i a ~ s f i u i m b ~ n r n ~ n b b w r a i ~ d ~ m n 6 i r % u u a a ~ a n i w ' b u ~ a  

6 s n i i a ~ ~ d o d i s " h  
Y d  d 

s) la " ln iad iu~~ iswniwwun ~w nni~d~n~~w~'ulmuwawwiriai~mr n i a w i i r  

~ ~ n i s 1 T w n u i n i ~  ua:nisd~nGu!u?unuu 
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ECE 3A3 

gg~-~s~:(g)~ sejse~ '3116~ -6u!lsoduo~ ut 16un4 :,!~!qdosau 

40 a108 '1861 .n6eyy 'd's pue Jnqleyy 'S'U 'weA!sepes 'fin "3't/ 'me9 

P 1-L :E 'luaun3oa plaid 

13a!o~d -louy3al lsoduro3 '6u!lsodluo~ 40 sleluawepunj '0~61 '3.v 'me9 

.SO01 '6 l!Jdt/ 

'ape~aq3s! j6a!~y.~~~ :aDJnos alqel!eAt/ 'Aueu~ag '~qu3 aJna!ua6ul ~aq~! j 3 

6a!~)l 'SlUeld se6o!g 40 uO!pnJlsuO3 pue 6u!uueld 'p'u *6a!~)l 't/ pue '1 'Jat.ps!j 

' LP-PP 

:(~)zz 'IO!~OJD!W 'lddv 'APV -apA3o!g sl!os papuaue-alse~ uo UMOJ~ sdo~=) 

Gu!zAleuv ,1861 'ys!y -raa pue uueuualn3 'H-M 'aq3eg 'v.3 "3-a '6u!413 

'8 1-P 1 18 1 'UaW0!8 

sse~o~d 'Ma!Aaa t/ :alseM lea~nlln3!~6y 40 6u!poduo=) '€86 1 '~'r 'pJoFeJ3 

*ggg-6~g :(P)o~ '30s -1o3A~ 'sueJl sa!pnjs leqBoloa3 

-1 .~SO~UO~ MeJlS leaqM 40 !6un4 ayl ',I961 'UOSpnH 'r'H pUe 'A '6ueq3 

LP-8s :(s)oz uo!tez!l!jn puei pua .!DS ~soduro3 .b!leng 

snunH uo sluauleaJl Jaz!l!yaj luaJa&!a 40 pau3 aql '6,161 "A'M 'uolu!~g 

g~  IS 1 : 1 'sau puv -afiue(~ ajseM *Ma!AaJ 

t/ :6u!lsoduo:, 40 A6olo!q aql '~861 'elad 't/ pue !u!(leA '3 '.a'yy '!ployag 

-0s-s~ :(Z)EZ epAao!g -sualsAs lsoduo:, MOJPU!M 

aaJql 40 uos!~eduo=) '~861 '!uo33nz 'j pue eJad 'v '!u!lle~ '3 "a'yy '!p(oyag 

*n ,I LC 'h ~urriu 'nu1 

cau~-rprprr~alnluu~:a~~,pu~~~~~nu~n~cnn~ue .B- .B 6nanhrwnzennrruu~lsrg 

HLErrluLnpgLptacLyrLu 6~z~~ jnubngu nubn y -Err nkur eMnyr 
a .s 

'D 

.pa zor .ngysrun~~ws_o 'nemxi~rqmnr~nu pn~rn~ca~~~urn~~rau~~w~ 

'roauua~~~pno~r:snn~~r~u~~~yspn~n~nc~y ~arp~rruflurr~u 

nrneuperrrtyrr~pnbaq GZSZ nuurE L-E pn_crLcwr rwxurrLuLnraM - 
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1 ) Methanogenesis, Hydrolysis, Acidogenesis, Aceto!~enesis 

2) Hydrolysis, Acidogenesis, Acetogenesis, Methanogenesis 

3) Acetogenesis, Hydrolysis, Acidogenesis, Methanogenesis 

4) Acidogenesis, Hydrolysis, Acetogenesis, Methano!genesis 

5) Hydrolysis, Acidogenesis, Methanogenesis, Acetogenesis 

3. GalaEu~l~Kuniu~r~nua~nis~ui iG~nGaiu~? 

1) Therrnophilic, Mesophilic, Cooling, Maturing 

2) Cooling, Mesophilic, Therrnophilic, Maturing 

3) Mesophilic, Thermophilic, Cooling, Maturing 

4) Maturing, Mesophilic, Therrnophilic, Cooling 

5) Mesophilic, Maturing, Thermophilic, Cooling 
a 6d 4 

4. 9 s 6 i u a a ~ i d ~ u 7 s r a a a n $ b ~ u $ a ~ n i ~ f i i n q w ~  u a s n i r ~ a 7 n " u u t E u n a u n u  

&auds:naukga3d C,,H,O,N i l a u ~ % i s r u u  1,003 i i l s n i u  ~ v l s a  200 Rbsniu 

p . r u a ~  w?mniun'~du c,, H1404N o ~ r i i u a a n ~ ~ l n a o a n $ ~ o u f i i ~ ~ ' ~  d5uisra"uu: 

i ,000 iibwniu? 

1) 683 iibaniu 

2) 783 iibanyu 

3) 883 ii'banyu 

4) 983 ?Ian% 

5) 583 iilanTu 
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2. sJn^aulu~u@irnnu~u~nwFlbtbbwu~J (Flow chart) Cornposting System Design uaJnls  
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