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ชนกพร  หนูหอม: การทํ าปุยหมักจากมูลสุกรโดยใชระบบอัดอากาศ (Composting of Pig Manure using
Forced-aeration System)
อ.ที่ปรึกษา: Assist. Prof. Dr. Ram Sharma Tiwaree, 99 หนา. ISBN 974-533-021-3

เนื่องจากมูลสุกรท ําใหเกิดกลิ่นเหม็นและเปนแหลงก ําเนิดของเช้ือโรค ท ําใหเกิดผลกระทบตอ
สิ่งแวดลอม เนื่องจากมูลสุกรมีสารอาหารและแรธาตุที่มีประโยชนและโทษ เชน โลหะหนักตกคางใน
ดิน, การสะสมตัวของสสารและแรธาตุในนํ ้าผิวดิน ท ําใหเกิดการเจริญเติบโตของพืชน้ํ าอยางรวดเร็ว
(Eutrophication) ซึ่งเกิดผลกระทบตอสิ่งมีชีวิตอื่น และการปนเปอนของน้ํ าใตดิน ในขณะเดียวกันมูล
สุกรซึ่งมีสารอาหารและแรธาตุเหลานี้ สามารถนํ ากลับมาใชประโยชนตอการเกษตรได โดยการทํ าปุย
หมัก อยางไรก็ตามการน ํากลับมาใชใหมนี ้ควรเปนวิธีที่ประหยัดและปลอดภัยตอสิ่งแวดลอม

การศึกษาวิจัยนี้เปนการท ําปุยหมักจากมูลสุกร โดยแบงเปน 2 ชุดการทดลอง ชุดแรก 6 กอง
และชุดที่สอง 3 กองการทดลองในชุดแรกก ําหนดใหคาสัดสวนเร่ิมตนของคารบอนตอไนโตรเจน (C/N
ratio) 20:1, 30:1 และ 40:1 อยางละ 2 กอง (กองแรกมีการอัดอากาศ 0.6 m3/d/kg ของของแข็งระเหยท้ัง
หมด 24 ช่ัวโมงตอวัน และอีกกองหนึ่งไมมีการอัดอากาศใช เปนกองส ําหรับอางอิง) สวนชุดที่สอง
กํ าหนดใหมีคาสัดสวนเร่ิมตนของคารบอนตอไนโตรเจน 20:1 ในแตละกองเทากันแตมีการอัดอากาศใน
เวลาที่แตกตางกัน กลาวคือ 6 ช่ัวโมง, 12 ช่ัวโมง และ 18 ช่ัวโมงตอวันตามลํ าดับ ในการทดลองน้ีกอง
ปุยแตละกองเตรียมจากสวนผสมของมูลสุกรสดและฟางหญาบดละเอียด และมีการพลิกกลับกองวันละ
คร้ัง มีการวิเคราะหทางเคมีและฟสิกสตลอดการทดลอง รวมท้ังการวิเคราะหหาแบคทีเรียโคลิฟอรมท้ัง
หมด (Total Coliform bacteria) ซึ่งเปนตัวบงชี้ความสะอาดและปลอดภัยของปุยหมักที่ได

จากการศึกษาวิจัยครั้งนี้พบวากองปุยที่มีการอัดอากาศ 24 ช่ัวโมงตอวัน และสัดสวนเร่ิมตนของ
คารบอนตอไนโตรเจน 20:1 เปนปุยที่สะอาดปลอดภัย มีสารอาหารที่ส ําคัญตอพืช คือ ไนโตรเจน,
ฟอสฟอรัส และ โปแตสเซียม (N:P:K) และใชระยะเวลาในการหมักสั้นที่สุดคือ 28 วัน สวนกองปุยอื่น
ปราศจากเช้ือโรคและปลอดภัยโดยใชระยะเวลาหมัก 35 วัน ทั้งนี้ขึ้นอยูกับความแตกตางของสัดสวน
คารบอนตอไนโตรเจน และเวลาในการอัดอากาศที่แตกตางกัน การทดลองนี้พบวา กองปุยที่มีสัดสวน
เร่ิมตนของคารบอนตอไนโตรเจน 20:1 และอัดอากาศ 0.6m3/d/kg ของของแข็งระเหยท้ังหมด 24 ชั่ว
โมงตอวัน เปนสภาวะที่เหมาะสมที่สุดในการท ําปุยหมักจากมูลสุกรในครั้งนี ้ ปุยหมักทั้งหมดนี้ไมเพียง
แตใชประโยชนในการปรับปรุงดินเทาน้ัน แตยังสามารถเปนปุยซึ่งมีสารอาหารที่สํ าคัญตอพืชดวย
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(DE* FGHIJK* LGIMKM* NOMLKHK* NPNJ* GHP* DM* G* QGR:NEKHDL* MNIJLK6* * !HGQQJNQJDGRK
PDMQNMGS*NT*FGHIJK*FGU*QNMK*KHVDJNHFKHRGS*QJNOSKFM*MIL:*GM*R:K*GLLIFISGRDNH*NT*:KGVU
FKRGSM*DH*MNDS9*QNSSIRDNH*NT*MIJTGLK*WGRKJ*XKIRJNQ:DLGRDNHY*PIK*RN*JIH4NTT*NT*HIRJDKHRM*GHP
QNSSIRDNH*NT*EJNIHP*WGRKJ*PIK*RN*FDLJNODGS*LNHRGFDHGRDNH*GHP*HIRJDKHRM*SKGL:DHE6**$R*R:K
MGFK*RDFK9*QDE*FGHIJK*LNHRGDHM*IMKTIS*HIRJDKHRM*W:DL:*LGH*OK*JKLULSKP* DHRN*GEJDLISRIJGS
SGHP6**#NWKVKJ*MIL:*G*JKLULSDHE*FIMR*OK*PNHK*DH*GH*KHVDJNHFKHRGSSU*MNIHP9*KLNHNFDLGSSU
TKGMDOSK*GHP*MNLDGSSU*GLLKQRGOSK*FGHHKJ6**"NFQNMRDHE*:GM*OKKH*LNHMDPKJKP*MIL:*G*FKR:NP
W:DL:* LGH* QJNPILK* :UEDKHDLGSSU* MGTK* GHP* GEJDLISRIJGSSU* IMKTIS* :IFIM* SDZK* FGRKJDGS
XLNFQNMRY6

!H* R:DM* MRIPU9* LNFQNMRDHE* NT* QDE* FGHIJK* WGM* IHPKJRGZKH* WDR:* RWN* MKRM* NT
K[QKJDFKHRM6**0DJMR*MKR*DHLSIPKM*MD[*MRGRDL*QDSKM*XNQKH*GR*R:K*RNQY*WDR:*DHDRDGS*"\%*JGRDN*NT
BA,C9*@A,C*GHP*>A,C*DH*KVKJU*RWN*QDSKM*XNHK*WDR:*GJRDTDLDGS*GDJ*MIQQSU*JGRK*NT*A6]*F@\P\ZE*NT
VNSGRDSK*MNSDPM9*B>*:NIJM*G*PGU*GHP*GHNR:KJ*WDR:NIR*GHU*GJRDTDLDGS*GDJ*MIQQSU9*D6K69*LNHRJNSY6
-KLNHP*MKR* DHLSIPKM* R:JKK*NQKH*QDSKM*WDR:* R:K*"\%*JGRDN*NT*BA,C*GHP*GJRDTDLDGS*GDJ*MIQQSU
JGRK*NT*A6]F@\P\ZE*NT*VNSGRDSK*MNSDPM*TNJ*VGJUDHE*QKJDNPM9*MIL:*GM*]*:NIJM9*CB*:NIJM*GHP*C^
:NIJM* G* PGU6* 2GL:* LNFQNMRDHE* QDSK*WGM* QJKQGJKP* OU*FD[DHE* R:K* TJKM:* QDE*FGHIJK*WDR:
L:NQQKP*:GU* DH*G*QJK4GMMDEHKP* JGRDN*GHP* RIJHKP*FGHIGSSU9*KVKJUPGU6* *.:K* L:KFDLGS* GHP
Q:UMDLGS* QGJGFKRKJM* WKJK* NOMKJVKP* R:JNIE:NIR* R:K* LNFQNMRDHE* QKJDNP6* * .NRGS* LNSDTNJF
OGLRKJDG*WGM*IMKP*GM*R:K*:UEDKHK*DHPDLGRNJ6

.:K*LNFQNMR*QDSK*WDR:*TNJLKP4GKJGRDNH*TNJ*B>*:NIJM*G*PGU*GHP*DHDRDGS*"\%*JGRDN*NT
BA,C*UDKSPKP**MGTK*LNFQNMR*QJNPILR*WDR:*GQQJNQJDGRK*%,(,'*VGSIK*DH*G*M:NJRKMR*QKJDNP*XD6K69
B^*PGUMY6*&R:KJ*LNFQNMR*QDSKM*UDKSPKP*MGTK*LNFQNMR*QJNPILRM*NH*NJ*GTRKJ*R:K*LNFQNMRDHE
QKJDNP*NT*@?*PGUM9**PKQKHPDHE*NH*R:KDJ*DHDRDGS**"\%*JGRDNM*GHP*GDJ*MIQQSU*LNHPDRDNHM6**.:DM
MIEEKMRKP* R:GR* LNFQNMR* QDSKM* WDR:* "\%* JGRDN* NT* BA,C* GHP* GJRDTDLDGS* GDJ* MIQQSU* JGRK* * A6]
F@\P\ZE*NT*VNSGRDSK*MNSDPM*TNJ*B>*:NIJM*G*PGU*DM*R:K*OKMR*LNHPDRDNH*TNJ*QJKQGJDHE*LNFQNMR
TJNF*QDE*FGHIJK*GHP*:GU6*$SS*NT*R:K*LNFQNMR*QJNPILRM*QJKQGJKP*LGH*OK*IMKP*HNR*NHSU*RN
DFQJNVK*R:K*MNDS*_IGSDRU*OIR*GSMN*RN*EDVK*HKLKMMGJU*TKJRDSD`KJ*VGSIK*RN*LKJRGDH*K[RKHR6
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.:K*GIR:NJ*WDM:KM*RN*K[QJKMM*:KJ*MDHLKJK*GQQJKLDGRDNH*GHP*R:GHZM*RN*:KJ*L:GDJFGH9

$MMDMR6* (JNT6* 3J6* ":NHEL:DH* (NSQJGMKJR9* GHP* :KJ* R:KMDM* GPVDMNJ9* $MMDMR6* (JNT6* 3J6* )GF

-:GJFG* .DWGJKK9* * TNJ* R:KDJ* EIDPGHLK* GHP* GPVDLK* RNWGJPM* R:K* LNFQSKRDNH* NT* R:DM* MRIPU6

-QKLDGS* R:GHZM* GJK* PIK* RN* * $MMNL6* (JNT6* 3J6* -IWNH* * .GHEFGHKK* GHP* 3J6* +NHRGJNQ

5GFGO:GD* W:N* MKJVKP* GM* FKFOKJM* NT* :KJ* R:KMDM* GPVDMNJU* LNFFDRRKK* GHP* QJNVDPKP

VGSIGOSK*LNFFKHRM*GHP*MIEEKMRDNHM6**.:K*GIR:NJ*WNISP*GSMN*SDZK*RN*K[RKHP*:KJ*R:GHZM*RN

$MMNL6*(JNT6*-NFaGD*'GJHL:GHGWNHE*TNJ*MKJVDHE*GM*R:K*R:KMDM*K[GFDHGRDNH*LNFFDRRKK6

.:K*GIR:NJ* DM*GSMN*EJGRKTIS* RN*GSS* R:K* TGLISRU*GHP*MRGTT*FKFOKJM*NT* R:K*-L:NNS*NT

2HVDJNHFKHRGS*2HEDHKKJDHE9* GHP* RN* :KJ* TJDKHPM* TNJ* R:KDJ* :KSQ* GHP* GMMDMRGHLK* R:JNIE:NIR

R:K*QKJDNP*NT*R:DM*MRIPU6

0DHGSSU9*R:K*GIR:NJ*WDM:KM*RN*K[QJKMM*:KJ*PKKQ*MKHMK*NT*EJGRDRIPK*RN*:KJ*QGJKHRM*GHP

MDMRKJ* TNJ* R:KDJ* MIQQNJR* GHP* KHLNIJGEKFKHR* R:JNIE:NIR* :KJ* LNIJMK* NT* MRIPU* GR* R:K

-IJGHGJKK*1HDVKJMDRU*NT**.KL:HNSNEU*X-1.Y6
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$OMRJGLR*X.:GDY **!

$OMRJGLR*X2HESDM:Y *************!!

$LZHNWSKPEKFKHRM ********** !!!

.GOSK*NT*"NHRKHR !7

bDMR*NT*.GOSKM ************7!

bDMR*NT*0DEIJKM ***********7!!

bDMR*NT*$OOJKVDGRDNHM **********7!!!

! !%.)&31".!&%

C6C* /KHKJGS * **C

C6B* &OaKLRDVKM* * **B

C6@* -LNQK*GHP*bDFDRGRDNHM*NT*R:K*-RIPU **B

!! b!.2)$.1)2*)27!28

B6C* &OaKLRDVKM9*<KHKTDRM*GHP*bDFDRGRDNHM*NT*"NFQNMRDHE * **@

B6B* (JNLKMM*+DLJNODNSNEU * **>

B6@* 2HVDJNHFKHRGS*)K_IDJKFKHRM * **]

B6>* (JNLKMM*&QKJGRDNHM CB

!!! )2-2$)"#*+2.#&3&b&/5

@6C 2[QKJDFKHRGS*-KR4IQ C]

@6B* -GFQSDHE*GHP*$HGSUMDM*NT*"NFQNMRM C^
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>6C* (:UMDLGS*GHP*":KFDLGS*(JNQKJRDKM BC

>6C6C +NDMRIJK*"NHRKHR BC

>6C6B .KFQKJGRIJK B@

>6C6@ Q# B=

>6C6> .NRGS*"NSDTNJF*<GLRKJDG * B;

>6B* %IRJDKHR*"NHRKHR

>6B6C %DRJNEKH*"NHRKHR @C

>6B6B* (:NMQ:NJIM*"NHRKHR @@

>6B6@ (NRGMMDIF*"NHRKHR @?

>6@! 3KLNFQNMDRDNH*)GRK

>6@6C "GJONH*"NHRKHR @?

>6@6B "GJONH*RN*%DRJNEKH*)GRDN @^

>6> 0DHDM:KP*"NFQNMR*(JNPILRM >A

7 "&%"b1-!&%-*$%3*)2"&++2%3$.!&%-

?6C* "NHLSIMDNHM >B

?6B* )KLNFFKHPGRDNHM* >B

$((2%3!c*$***"GSLISGRDNH*FKR:NPM >>

$((2%3!c*< ***2[QKJDFKHRGS*PGRG ?>

$((2%3!c*" ***$HGSUMDM*NT*VGJDGHLK*X$%&7$Y*JKMISRM =;

)202)2%"2- ;]



7!

';762342,./017

,./01 $3? 22222 22222222<.=1

B4C6 "\%*JGRDN*NT*MKSKLRKP*WGMRKM **=

@4C6 (:UMDLGS*QGJGFKRKJM C=

>4C6 ":GJGLRKJDMRDLM*NT*R:K*QDE4FGHIJK*GHP*:GU BA

>4B6 $FNIHR*NT*JGW*FGRKJDGS*JK_IDJKP*DH*QJKQGJDHE*LNFQNMR*QDSKM BA

>4@6* .:K*LNFQNMDRDNH*NT*TDHDM:KP*LNFQNMR*QJNPILRM*XK[QKJDFKHR*MKR*CY >C

>4>6 .:K*LNFQNMDRDNH*NT*TDHDM:KP*LNFQNMR*QJNPILRM*XK[QKJDFKHR**MKR*BY >C
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*B4C6 (GRRKJHM*NT*RKFQKJGRIJK*GHP*FDLJNODGS*EJNWR:*DH*LNFQNMR*QDSK **>

*B4B6 0NNP*WKO*NT*LNFQNMR*QDSK **?

*B4@6 ":DHKMK*LNFQNMRDHE*QDSK CB

*B4>6* 8DHPJNW*LNFQNMRDHE*QDSK C@

*B4?6 0NJLKP4GKJGRDNH*LNFQNMRDHE*QDSK C>

*B4]6 2[GFQSK*NT*DH4VKMMKS*LNFQNMRDHE*JKGLRNJ C>

*@4C6 "NFQNMR*QDSK C=

*@4B6 0SNW*L:GJR*TNJ*SGONJGRNJU*GHGSUMDM C;

*>4C6 .DFK*VGJDGRDNH*LIJVKM*NT*FNDMRIJK*LNHRKHR*XK[QKJDFKHR*MKR*CY BC

*>4B6 .DFK*VGJDGRDNH*LIJVKM*NT*FNDMRIJK*LNHRKHR*XK[QKJDFKHR*MKR*BY BB

*>4@6 .DFK*VGJDGRDNH*LIJVKM*NT*RKFQKJGRIJK*XK[QKJDFKHR*MKR*CY * B>

*>4>6 .DFK*VGJDGRDNH*LIJVKM*NT*RKFQKJGRIJK*XK[QKJDFKHR*MKR*BY B?

*>4?6 .DFK*VGJDGRDNH*LIJVKM*NT*Q#*XK[QKJDFKHR*MKR*CY B^

*>4]6 .DFK*VGJDGRDNH*LIJVKM*NT*Q#*XK[QKJDFKHR*MKR*BY B^

*>4=6 .DFK*VGJDGRDNH*LIJVKM*NT*RNRGS*LNSDTNJF*OGLRKJDG*XK[QKJDFKHR*MKR*CY @A

*>4^6 .DFK*VGJDGRDNH*LIJVKM*NT*RNRGS*LNSDTNJF*OGLRKJDG*XK[QKJDFKHR*MKR*BY @A

*>4;6 .DFK*VGJDGRDNH*LIJVKM*NT*HDRJNEKH*LNHRKHR**XK[QKJDFKHR*MKR*CY* @C

*>4CA6 .DFK*VGJDGRDNH*LIJVKM*NT*HDRJNEKH*LNHRKHR*XK[QKJDFKHR*MKR*BY* @B

*>4CC6 .DFK*VGJDGRDNH*LIJVKM*NT*Q:NMQ:NJIM*LNHRKHR*XK[QKJDFKHR*MKR*CY @>

*>4CB6 .DFK*VGJDGRDNH*LIJVKM*NT*Q:NMQ:NJIM*LNHRKHR*XK[QKJDFKHR*MKR*BY @>

*>4C@6 .DFK*VGJDGRDNH*LIJVKM*NT*LGJONH*LNHRKHR*XK[QKJDFKHR*MKR*CY @]

*>4C>6 .DFK*VGJDGRDNH*LIJVKM*NT*LGJONH*LNHRKHR*XK[QKJDFKHR*MKR*BY @=

*>4C?6 .DFK*VGJDGRDNH*LIJVKM*NT*"\%*JGRDN*XK[QKJDFKHR*MKR*CY @;

*>4C]6 .DFK*VGJDGRDNH*LIJVKM*NT*"\%*JGRDN*XK[QKJDFKHR*MKR*BY @;
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" d "GJONH

"\% d "GJONH*RN*HDRJNEKH*JGRDN

"&B d "GJONH*PDN[DPK

E d EJGF

µE\Fb d FDLJNEJGF*QKJ*FDSSDSDRKJ

#B& d 8GRKJ

' d (NRGMMDIF

ZE\F@ d ZDSNEJGF*QKJ*LIODL*FKRKJ

F@\PGU\ZE d LIODL*FKRKJ*QKJ*PGU*QKJ*ZDSNEJGF

b d bDRKJ

b\FDH d bDRKJ*QKJ*FDHIRK

FE d FDSDEJGF

FF d FDSSDFKRKJ

% d %DRJNEKH

%#>e d $FFNHDG

%&@4 d %DRJGRK

&B d &[UEKH

( d (:NMQ:NJIM

! d -DEHDTDLGHR*SKVKS

-&>B4 d -ISQ:GRK*DNH

-1. d -IJGHGJKK*1HDVKJMDRU*NT*.KL:HNSNEU

.'% d .NRGS*ZaKSPG:S*HDRJNEKH

." d .NRGS*LGJONH

.- d .NRGS*MNSDPM

.7- d .NRGS*VNSGRDSK*MNSDPM

7- d 7NSGRDSK*MNSDPM
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Table B1-1.  Experimental data of compost pile 1 (experiment set 1).

Time (days)  Moisture content (%) Carbon content (%) Nitrogen content (%) C/N ratio Phosphorus (%) Potassium (%) pH

0 65.70 41.56 1.92 21.65 0.34 1.08 7.40

4 62.75 40.89 1.94 21.08 0.38 * 8.81

8 58.93 39.25 1.97 19.92 0.39 * 8.60

12 56.15 38.58 2.11 18.28 0.39 * 9.32

16 54.17 36.86 2.15 17.14 0.39 * 9.74

23 52.46 36.64 2.17 16.88 0.40 * 9.36

30 51.40 35.84 2.18 16.44 0.41 * 9.29

35 50.17 35.14 2.18 16.12 0.41 1.11 9.04

                     



Table B1-2.  Experimental data of compost pile 2 (experiment set 1).

Time (days)  Moisture content (%) Carbon content (%) Nitrogen content (%) C/N ratio Phosphorus (%) Potassium (%) pH

0 66.31 40.11 1.90 21.11 0.33 1.10 7.40

4 62.36 39.76 1.96 20.29 0.36 * 8.68

8 59.74 38.18 2.16 17.68 0.38 * 8.66

12 56.51 37.81 2.25 16.80 0.39 * 9.30

16 54.49 36.68 2.28 16.09 0.40 * 9.60

23 51.50 35.34 2.30 15.37 0.41 * 9.09

28 48.39 34.26 2.31 14.83 0.41 1.15 9.25



Table B1-3.  Experimental data of compost pile 3 (experiment set 1).

Time (days)  Moisture content (%) Carbon content (%) Nitrogen content (%) C/N ratio Phosphorus (%) Potassium (%) pH

0 65.59 42.02 1.33 31.59 0.26 1.20 7.80

4 62.84 40.87 1.37 29.83 0.26 * 8.13

8 59.64 39.52 1.42 27.83 0.28 * 8.00

12 56.42 38.64 1.49 25.93 0.29 * 8.93

16 53.19 37.21 1.52 24.48 0.32 * 9.57

20 50.68 36.52 1.58 23.11 0.33 * 9.40

27 47.48 35.76 1.64 21.80 0.34 * 9.35

34 46.63 35.38 1.67 21.19 0.35 * 9.60

42 44.75 34.41 1.73 19.89 0.36 1.28 9.30



Table B1-4.  Experimental data of compost pile 4 (experiment set 1).

Time (days)  Moisture content (%) Carbon content (%) Nitrogen content (%) C/N ratio Phosphorus (%) Potassium (%) pH

0 64.36 43.85 1.35 32.48 0.25 1.19 7.70

4 61.60 42.41 1.41 30.08 0.27 * 8.35

8 58.84 42.32 1.51 28.03 0.28 * 8.30

12 56.07 40.11 1.65 24.31 0.31 * 8.88

16 51.76 39.54 1.74 22.72 0.33 * 9.57

20 49.06 38.60 1.78 21.69 0.34 * 9.51

27 46.32 37.18 1.86 19.99 0.35 * 9.35

35 43.62 36.78 1.92 19.16 0.36 1.28 9.10



Table B1-5.  Experimental data of compost pile 5 (experiment set 1).

Time (days)  Moisture content (%) Carbon content (%) Nitrogen content (%) C/N ratio Phosphorus (%) Potassium (%) pH

0 62.96 44.01 1.09 40.38 0.22 1.25 7.60

6 59.96 42.23 1.10 38.39 0.24 * 8.03

10 57.06 40.75 1.12 36.38 0.24 * 8.00

14 54.01 39.84 1.15 34.64 0.25 * 9.14

18 50.16 38.60 1.18 32.71 0.25 * 9.35

27 47.16 37.62 1.21 31.09 0.26 * 9.40

31 43.96 36.29 1.23 29.50 0.25 * 9.50

35 41.23 34.99 1.25 27.99 0.25 * 9.45

42 39.67 33.71 1.26 26.75 0.26 * 9.31

48 37.47 32.46 1.27 25.56 0.25 * 9.29

55 34.69 31.22 1.27 24.58 0.25 * 9.10

61 34.01 30.05 1.28 23.48 0.25 * 9.20

69 32.99 28.90 1.28 22.58 0.25 * 9.10

77 30.74 27.80 1.29 21.55 0.25 * 8.80

84 30.11 25.90 1.30 19.92 0.25 1.34 8.60



Table B1-6.  Experimental data of compost pile 6 (experiment set 1).

Time (days)  Moisture content (%) Carbon content (%) Nitrogen content (%) C/N ratio Phosphorus (%) Potassium (%) pH

0 65.25 43.97 1.08 40.71 0.24 1.23 7.70

6 62.25 41.45 1.10 37.68 0.26 * 8.30

10 58.44 40.12 1.15 34.89 0.27 * 8.20

14 54.71 39.60 1.19 33.28 0.26 * 9.12

18 52.23 38.60 1.23 31.38 0.25 * 9.00

27 50.07 37.20 1.26 29.52 0.25 * 9.30

31 46.87 36.80 1.28 28.75 0.26 * 9.50

35 43.77 34.89 1.30 26.84 0.26 * 9.40

42 40.79 33.32 1.32 25.24 0.26 * 9.30

48 37.55 32.23 1.34 24.05 0.26 * 9.26

55 36.41 31.22 1.36 22.96 0.27 * 9.24

61 35.54 30.00 1.37 21.90 0.27 * 9.10

69 34.25 28.31 1.38 20.51 0.27 * 9.00

77 33.16 27.90 1.40 19.93 0.27 1.36 8.90



Table B1-7.  Experimental data of compost pile 7 (experiment set 2).

Time (days)  Moisture content (%) Carbon content (%) Nitrogen content (%) C/N ratio Phosphorus (%) Potassium (%) pH

0 64.35 40.68 1.95 20.86 0.34 1.08 7.60

4 62.39 40.03 2.26 17.71 0.36 * 8.58

8 60.28 38.93 2.68 14.53 0.35 * 8.21

12 58.85 37.65 2.78 13.54 0.37 * 8.77

19 56.93 37.11 2.85 13.02 0.38 * 9.23

26 54.39 36.88 2.98 12.38 0.39 * 9.10

35 52.01 36.68 2.98 12.31 0.39 1.13 9.08



Table B1-8.  Experimental data of compost pile 8 (experiment set 2).

Time (days)  Moisture content (%) Carbon content (%) Nitrogen content (%) C/N ratio Phosphorus (%) Potassium (%) pH

0 66.59 40.11 1.94 20.68 0.32 1.09 7.50

4 63.64 38.89 1.97 19.74 0.34 * 8.66

8 60.53 37.22 2.21 16.84 0.36 * 8.42

12 58.50 36.74 2.46 14.93 0.35 * 9.16

19 56.42 36.12 2.54 14.22 0.37 * 9.34

31 53.70 35.95 2.66 13.52 0.36 * 9.12

35 51.03 35.80 2.67 13.41 0.36 1.15 9.05



Table B1-9.  Experimental data of compost pile 9 (experiment set 2).

Time (days)  Moisture content (%) Carbon content (%) Nitrogen content (%) C/N ratio Phosphorus (%) Potassium (%) pH

0 65.08 40.93 1.98 20.67 0.31 1.09 7.70

4 63.26 39.18 2.22 17.65 0.33 * 8.67

8 59.77 37.74 2.37 15.92 0.34 * 8.65

12 57.37 36.93 2.44 15.14 0.35 * 9.25

19 55.60 36.78 2.48 14.83 0.37 * 9.61

31 52.31 36.63 2.50 14.65 0.38 * 9.11

35 49.38 36.49 2.51 14.54 0.38 1.14 9.05



Table B1-10.  Experimental data of total coliform bacteria (number/g) for all compost piles.

Time (days)

1 2 3 4 5 6 7 8 9

0 6 x108 6.4 x108 4.5 x108 4.6 x108 2.4 x108 2.7 x108 6.0 x108 6.3 x105 6.1 x108

7 3.1 x108 4.8 x108 1.6 x108 1.7 x108 8.0 x108 9.4 x108 3.1 x108 4.1 x105 3.7 x108

14 9 x107 8.3 x107 6.4 x107 6.2 x107 2.1 x107 3.3 x107 8.3 x107 7.9 x104 7.6 x107

21 6 x107 4 x107 3.2 x107 3.2 x107 1.7 x107 1.5 x107 3.7 x107 4.1 x104 5.2 x107

28 4 x107 0 22 x105 56 x105 44 x105 52 x105 5.0 x105 6.1 x102 7.7 x105

35 0 * 0 0 0 0 0 0 0

42 * * 0 * 0 0 * * *

Note :  *  = not measured

Compost pile



Date Time Surrounding

Temperature 15 cm 30 cm 45 cm 15 cm 30 cm 45 cm

9/30/99 9 AM 27 33 36 34

3 PM 33 35 36 35

10/1/99 9 AM 27 36 48 41 35 37 36

3 PM 29 37 40 39 35 37 36

10/2/99 9 AM 28 37 55 45 38 47 42

3 PM 34 40 53 49 37 46 41

10/3/99 9 AM 28 52 62 60 47 58 52

3 PM 37 55 63 60 55 59 57

10/4/99 9 AM 27 68 71 69 54 59 56

3 PM 35 69 70 69 58 65 60

10/5/99 9 AM 28 70 71 69 67 70 67

3 PM 36 66 67 65 66 68 65

10/6/99 9 AM 30 66 69 58 52 64 53

3 PM 36 56 56 54 63 65 64

10/7/99 9 AM 29 65 69 68 51 59 54

3 PM 35 66 69 66 55 63 60

10/8/99 9 AM 30 59 68 63 43 52 48

3 PM 30 57 67 65 43 51 41

10/9/99 9 AM 28 58 67 60 40 51 48

3 PM 33 60 68 63 42 53 47

10/10/99 9 AM 29 55 63 62 39 53 48

3 PM 32 56 63 59 41 51 45

10/11/99 9 AM 27 55 62 59 35 46 38

3 PM 35 49 52 50 38 49 36

10/12/99 9 AM 28 53 62 58 33 45 45

3 PM 37 50 54 53 36 43 39

10/13/99 9 AM 28 44 58 55 31 38 31

3 PM 35 41 54 49 30 35 33

10/14/99 9 AM 27 42 56 51 30 30 27

3 PM 30 45 56 47 35 33 33

10/15/99 9 AM 28 40 57 52 30 32 30

3 PM 32 41 54 47 33 34 32

10/16/99 9 AM 26 40 55 46 31 31 31

3 PM 30 43 49 44 32 31 32

10/17/99 9 AM 26 43 51 42 28 29 30

3 PM 32 40 52 46 33 33 33

10/18/99 9 AM 25 42 51 48 28 29 28

3 PM 30 41 52 47 33 33 33

10/19/99 9 AM 24 43 40 37 30 29 30

3 PM 30 41 41 34 32 30 31

Table B2-1.  Experimental data of  temperature (experiment set 1).

Pile 1 Pile 2



Date Time Surrounding

Temperature 15 cm 30 cm 45 cm 15 cm 30 cm 45 cm

Table B2-1.  Experimental data of  temperature (experiment set 1).

Pile 1 Pile 2

10/20/99 9 AM 22 42 42 36 29 29 26

3 PM 24 43 40 39 30 30 31

10/21/99 9 AM 25 35 37 35 29 28 28

3 PM 26 35 36 36 33 32 30

10/22/99 9 AM 25 37 37 36 27 27 28

3 PM 25 38 39 35 32 32 30

10/23/99 9 AM 25 35 37 35 28 28 27

3 PM 24 35 36 34 33 32 30

10/24/99 9 AM 26 36 36 34 28 28 27

3 PM 25 35 34 35 27 29 28

10/25/99 9 AM 24 35 35 34 29 27 27

3 PM 26 36 34 34 30 28 28

10/26/99 9 AM 26 35 34 34 28 30 29

3 PM 28 35 36 35 30 32 31

10/27/99 9 AM 25 37 38 36 29 29 31

3 PM 31 34 35 35 31 31 31

10/28/99 9 AM 27 37 36 35 29 30 29

3 PM 30 37 37 35 29 30 29

10/29/99 9 AM 26 36 37 33 28 30 28

3 PM 32 36 32 30 31 32 29

10/30/99 9 AM 27 36 33 29

3 PM 33 33 36 29

10/31/99 9 AM 28 34 33 34

3 PM 27 29 33 29

11/1/99 9 AM 27 33 33 27

3 PM 30 30 30 28

11/2/99 9 AM 28 33 30 33

3 PM 32 32 32 29

11/3/99 9 AM 26 28 33 30

3 PM 28 30 32 29

11/4/99 9 AM 25 33 36 28

3 PM 27 28 32 31



Date Time Surrounding

Temperature 15 cm 30 cm 45 cm 15 cm 30 cm 45 cm

9/29/99 9 AM 26 29 35 30 31 36 33

3 PM 30 31 37 35 32 38 34

9/30/99 9 AM 27 28 37 32 33 42 37

3 PM 33 40 49 42 34 44 40

10/1/99 9 AM 27 44 57 47 45 53 47

3 PM 29 41 56 52 48 55 54

10/2/99 9 AM 28 59 61 65 57 68 61

3 PM 34 54 60 57 58 66 50

10/3/99 9 AM 28 57 70 66 50 58 54

3 PM 37 70 69 68 49 57 51

10/4/99 9 AM 27 60 68 69 55 65 64

3 PM 35 59 69 62 58 66 61

10/5/99 9 AM 28 56 64 60 59 64 62

3 PM 36 52 63 61 62 65 60

10/6/99 9 AM 30 48 58 55 54 58 54

3 PM 36 49 57 55 46 52 48

10/7/99 9 AM 29 55 63 58 45 53 48

3 PM 35 55 64 62 43 53 45

10/8/99 9 AM 30 50 62 56 40 51 40

3 PM 30 52 64 52 42 52 45

10/9/99 9 AM 28 47 60 54 38 48 45

3 PM 33 50 61 53 40 46 39

10/10/99 9 AM 29 43 58 51 35 43 43

3 PM 32 44 56 50 37 42 41

10/11/99 9 AM 27 44 60 52 36 42 38

3 PM 35 43 55 50 35 41 36

10/12/99 9 AM 28 45 61 49 36 40 31

3 PM 37 44 56 56 34 41 38

10/13/99 9 AM 28 38 48 43 28 34 32

3 PM 35 39 46 40 35 34 31

10/14/99 9 AM 27 38 49 41 29 30 29

3 PM 30 41 47 41 31 29 30

10/15/99 9 AM 28 39 52 44 30 29 29

3 PM 32 38 48 40 32 31 32

10/16/99 9 AM 26 39 46 44 30 32 32

3 PM 30 39 45 42 33 33 32

10/17/99 9 AM 26 38 47 41 31 30 29

3 PM 32 42 46 43 32 31 31

10/18/99 9 AM 25 40 45 43 31 33 31

3 PM 30 42 45 42 34 33 30

Pile 4

Table B2-2.  Experimental data of  temperature (experiment set 1).

Pile 3



Date Time Surrounding

Temperature 15 cm 30 cm 45 cm 15 cm 30 cm 45 cm

Pile 4

Table B2-2.  Experimental data of  temperature (experiment set 1).

Pile 3

10/19/99 9 AM 24 38 43 41 31 29 28

3 PM 30 38 44 38 32 31 31

10/20/99 9 AM 22 37 41 38 28 29 27

3 PM 24 42 42 40 29 29 28

10/21/99 9 AM 25 36 39 38 29 27 25

3 PM 26 35 37 36 29 26 27

10/22/99 9 AM 25 37 39 38 27 24 25

3 PM 25 35 36 35 28 27 29

10/23/99 9 AM 25 35 36 35 29 27 26

3 PM 24 37 36 35 29 28 27

10/24/99 9 AM 26 36 36 33 30 26 26

3 PM 25 35 36 34 29 28 28

10/25/99 9 AM 24 34 35 35 29 26 25

3 PM 26 37 36 34 30 27 27

10/26/99 9 AM 26 35 36 35 28 27 28

3 PM 28 36 37 36 29 30 28

10/27/99 9 AM 25 35 35 36 29 28 29

3 PM 31 36 34 34 29 30 30

10/28/99 9 AM 27 36 36 35 27 29 29

3 PM 30 33 35 34 31 31 30

10/29/99 9 AM 26 35 35 34 30 30 29

3 PM 32 35 35 35 31 31 31

10/30/99 9 AM 27 34 35 34 32 30 29

3 PM 33 36 36 35 33 32 32

10/31/99 9 AM 28 36 36 35 31 31 29

3 PM 27 38 37 34 29 30 28

11/1/99 9 AM 27 36 36 34 30 29 30

3 PM 30 36 37 35 31 30 32

11/2/99 9 AM 28 37 36 35 28 29 29

3 PM 32 39 40 33 29 30 30

11/3/99 9 AM 26 35 34 34

3 PM 28 35 36 36

11/4/99 9 AM 25 33 34 36

3 PM 27 37 35 37

11/5/99 9 AM 25 32 31 33

3 PM 26 36 38 38

11/6/99 9 AM 28 35 36 35

3 PM 30 36 34 34

11/7/99 9 AM 28 29 30 32

3 PM 30 34 33 34



Date Time Surrounding

Temperature 15 cm 30 cm 45 cm 15 cm 30 cm 45 cm

Pile 4

Table B2-2.  Experimental data of  temperature (experiment set 1).

Pile 3

11/8/99 9 AM 29 29 30 32

3 PM 30 34 33 34

11/9/99 9 AM 30 29 32 30

3 PM 30 33 35 33

11/10/99 9 AM 30 31 30 29

3 PM 30 34 36 33



Date Time Surrounding

Temperature 15 cm 30 cm 45 cm 15 cm 30 cm 45 cm

8/3/99 9 AM 30 33 36 34 36 40 36

3 PM 30 34 36 33 33 38 35

8/4/99 9 AM 28 38 47 45 36 46 44

3 PM 30 40 49 43 39 47 43

8/5/99 9 AM 31 39 44 41 45 56 49

3 PM 36 41 43 40 48 56 49

8/6/99 9 AM 31 53 66 58 48 58 50

3 PM 33 50 67 65 50 59 56

8/7/99 9 AM 29 66 67 66 55 62 55

3 PM 33 64 70 69 49 60 56

8/8/99 9 AM 28 57 58 57 54 63 53

3 PM 34 58 60 59 52 61 55

8/9/99 9 AM 28 50 53 51 38 49 42

3 PM 31 48 56 53 37 52 35

8/10/99 9 AM 28 49 56 53 39 50 44

3 PM 33 50 57 55 38 42 40

8/11/99 9 AM 30 49 55 50 36 50 42

3 PM 32 45 54 51 38 47 37

8/12/99 9 AM 28 47 51 50 34 48 45

3 PM 35 48 50 50 39 49 41

8/13/99 9 AM 29 45 50 48 38 44 38

3 PM 34 48 48 47 36 42 38

8/14/99 9 AM 28 41 47 45 40 42 39

3 PM 37 38 44 39 42 43 40

8/15/99 9 AM 30 36 42 39 37 43 37

3 PM 33 38 41 37 41 42 38

8/16/99 9 AM 28 36 43 39 37 40 39

3 PM 33 36 48 38 36 43 40

8/17/99 9 AM 27 39 46 42 36 39 38

3 PM 36 36 45 37 36 44 39

8/18/99 9 AM 27 36 43 38 36 43 40

3 PM 39 35 44 39 37 42 41

8/19/99 9 AM 29 37 42 40 39 38 41

3 PM 36 36 40 41 37 42 40

8/20/99 9 AM 35 39 42 43 36 39 40

3 PM 36 37 40 38 39 42 43

8/21/99 9 AM 37 37 40 39 37 38 39

3 PM 36 34 37 35 38 43 39

8/22/99 9 AM 28 36 41 38 39 40 38

3 PM 36 39 42 38 40 44 41

Table B2-3.  Experimental data of temperature (experiment set 1).

Pile 6Pile 5



Date Time Surrounding

Temperature 15 cm 30 cm 45 cm 15 cm 30 cm 45 cm

Table B2-3.  Experimental data of temperature (experiment set 1).

Pile 6Pile 5

8/23/99 9 AM 28 37 40 39 36 35 35

3 PM 34 41 40 39 36 37 36

8/24/99 9 AM 28 35 37 34 34 36 37

3 PM 31 35 40 36 36 38 37

8/25/99 9 AM 28 35 37 36 34 36 34

3 PM 32 35 39 36 34 38 36

8/26/99 9 AM 29 34 37 34 34 37 32

3 PM 31 35 40 37 36 36 31

8/27/99 9 AM 29 34 38 37 35 35 32

3 PM 34 35 36 35 32 38 34

8/28/99 9 AM 31 36 37 36 34 38 37

3 PM 36 37 36 38 35 39 38

8/29/99 9 AM 30 33 34 34 35 37 36

3 PM 36 36 36 32 38 35 35

8/30/99 9 AM 29 31 35 32 34 32 32

3 PM 30 33 36 33 32 32 32

8/31/99 9 AM 29 32 31 31 32 33 34

3 PM 31 30 29 28 31 30 30

9/1/99 9 AM 29 30 30 29 30 29 32

3 PM 35 30 31 28 29 32 30

9/2/99 9 AM 27 27 31 25 33 35 31

3 PM 30 26 31 30 31 32 31

9/3/99 9 AM 28 28 27 29 36 36 34

3 PM 34 29 27 27 31 29 29

9/4/99 9 AM 29 31 29 29 32 31 28

3 PM 30 30 29 30 28 29 28

9/5/99 9 AM 29 30 28 28 35 35 31

3 PM 31 31 29 30 37 38 32

9/6/99 9 AM 29 27 26 28 30 28 29

3 PM 35 30 32 31 29 28 28

9/7/99 9 AM 30 27 28 26 28 28 29

3 PM 36 27 27 28 30 29 28

9/8/99 9 AM 28 30 29 30 28 29 29

3 PM 36 31 29 30 29 29 28

9/9/99 9 AM 27 30 30 29 27 28 30

3 PM 34 31 29 31 29 28 29

9/10/99 9 AM 28 28 28 29 31 29 30

3 PM 31 30 31 31 32 30 29

9/11/99 9 AM 27 30 28 29 30 29 29

3 PM 31 31 32 30 31 30 30



Date Time Surrounding

Temperature 15 cm 30 cm 45 cm 15 cm 30 cm 45 cm

Table B2-3.  Experimental data of temperature (experiment set 1).

Pile 6Pile 5

9/12/99 9 AM 27 31 36 30 26 26 26

3 PM 32 29 29 29 29 27 26

9/13/99 9 AM 28 29 28 30 27 26 27

3 PM 31 30 30 33 30 32 29

9/14/99 9 AM 28 30 28 28 27 28 27

3 PM 31 32 29 28 32 29 27

9/15/99 9 AM 29 30 28 27 32 30 29

3 PM 31 30 29 30 31 30 29

9/16/99 9 AM 29 30 28 30 26 25 26

3 PM 31 30 29 30 30 30 30

9/17/99 9 AM 26 30 28 31 29 27 28

3 PM 34 29 29 28 29 27 27

9/18/99 9 AM 26 29 29 29 31 28 28

3 PM 31 32 31 30 30 29 29

9/19/99 9 AM 29 30 28 31 29 29 30

3 PM 32 30 32 30 29 30 30

9/20/99 9 AM 29 29 31 30 30 29 29

3 PM 33 30 30 32 31 31 30

9/21/99 9 AM 27 29 30 29 31 30 30

3 PM 33 30 30 29 32 32 31

9/22/99 9 AM 28 30 28 29 32 32 32

3 PM 31 30 30 29 29 30 29

9/23/99 9 AM 26 30 28 30 29 29 28

3 PM 33 30 29 29 31 30 29

9/24/99 9 AM 29 31 28 29 30 29 30

3 PM 33 31 29 30 31 30 30

9/25/99 9 AM 28 31 30 32 29 28 30

3 PM 31 31 30 30 31 30 29

9/26/99 9 AM 28 30 30 31 32 29 30

3 PM 32 29 30 30 32 29 30

9/27/99 9 AM 26 30 25 32 31 30 29

3 PM 31 29 30 30 32 29 28

9/28/99 9 AM 28 33 29 29 28 30 28

3 PM 33 34 29 29 29 30 29

9/29/99 9 AM 29 31 27 25 30 30 29

3 PM 31 30 28 26 30 27 28

9/30/99 9 AM 27 26 27 28 30 28 29

3 PM 31 27 26 29 31 27 30

10/1/99 9 AM 26 30 30 25 32 26 31

3 PM 30 29 29 26 30 28 32



Date Time Surrounding

Temperature 15 cm 30 cm 45 cm 15 cm 30 cm 45 cm

Table B2-3.  Experimental data of temperature (experiment set 1).

Pile 6Pile 5

10/2/99 9 AM 28 30 30 27 28 24 27

3 PM 34 31 25 28 29 25 29

10/3/99 9 AM 28 25 28 24 30 31 32

3 PM 37 27 28 25 29 31 29

10/4/99 9 AM 27 29 30 27 31 33 27

3 PM 35 30 39 28 26 29 30

10/5/99 9 AM 28 30 34 30 30 31 29

3 PM 36 32 39 33 29 33 29

10/6/99 9 AM 30 27 26 27 31 33 27

3 PM 36 27 31 30 31 32 28

10/7/99 9 AM 29 28 31 32 31 32 27

3 PM 35 24 26 30 32 30 29

10/8/99 9 AM 30 25 31 30 27 30 28

3 PM 30 28 32 31 30 32 29

10/9/99 9 AM 28 30 27 28 25 28 29

3 PM 33 30 27 27 30 33 29

10/10/99 9 AM 29 30 29 26 27 33 29

3 PM 32 30 29 30 28 30 29

10/11/99 9 AM 27 28 25 29 27 32 28

3 PM 35 30 29 33 29 32 30

10/12/99 9 AM 28 26 30 30 31 33 27

3 PM 37 27 29 29 29 33 29

10/13/99 9 AM 28 30 34 28 27 30 28

3 PM 35 29 29 25 30 33 28

10/14/99 9 AM 27 30 29 26 28 31 27

3 PM 30 31 25 27 30 33 27

10/15/99 9 AM 28 31 25 28 30 31 27

3 PM 32 30 27 27 28 33 27

10/16/99 9 AM 26 30 26 26 28 29 29

3 PM 30 31 28 27 28 28 28

10/17/99 9 AM 26 32 26 27 28 32 30

3 PM 32 30 27 28 28 29 29

10/18/99 9 AM 25 26 28 27 27 29 28

3 PM 30 27 28 29 28 29 26

10/19/99 9 AM 24 28 27 28 27 27 28

3 PM 30 31 33 26 29 28 28

10/20/99 9 AM 22 26 26 28

3 PM 24 29 31 29

10/21/99 9 AM 25 29 29 28

3 PM 26 30 30 27



Date Time Surrounding

Temperature 15 cm 30 cm 45 cm 15 cm 30 cm 45 cm

Table B2-3.  Experimental data of temperature (experiment set 1).

Pile 6Pile 5

10/22/99 9 AM 25 29 31 30

3 PM 25 29 29 28

10/23/99 9 AM 25 25 27 25

3 PM 24 25 28 26

10/24/99 9 AM 26 26 30 26

3 PM 25 27 29 27

10/25/99 9 AM 24 27 33 29

3 PM 26 31 32 29

10/26/99 9 AM 26 28 29 27

3 PM 28 29 29 26



Date Time Surrounding

Temperature 15 cm 30 cm 45 cm 15 cm 30 cm 45 cm 15 cm 30 cm 45 cm

10/5/99 9 AM 28 33 35 33 32 36 34 33 39 34

3 PM 36 35 38 36 33 36 34 36 37 37

10/6/99 9 AM 30 38 45 40 39 40 40 39 46 39

3 PM 36 36 47 39 40 41 40 40 48 45

10/7/99 9 AM 29 50 67 56 50 63 56 45 63 56

3 PM 35 52 69 59 55 65 55 46 65 60

10/8/99 9 AM 30 54 69 68 56 63 60 50 62 61

3 PM 30 59 70 61 57 66 60 49 66 58

10/9/99 9 AM 28 60 71 66 67 68 68 56 67 65

3 PM 33 65 71 66 58 67 59 57 68 63

10/10/99 9 AM 29 60 71 66 45 63 53 41 54 47

3 PM 32 59 70 65 44 59 51 40 50 45

10/11/99 9 AM 27 45 63 53 45 55 43 39 44 42

3 PM 35 43 60 54 43 49 51 38 48 44

10/12/99 9 AM 28 48 64 53 39 41 40 38 41 38

3 PM 37 46 62 51 37 43 41 44 46 40

10/13/99 9 AM 28 44 63 53 37 40 36 36 40 38

3 PM 35 40 58 52 37 41 39 37 45 39

10/14/99 9 AM 27 38 46 43 36 39 37 35 39 36

3 PM 30 41 44 42 35 40 36 34 40 36

10/15/99 9 AM 28 38 41 40 41 40 39 37 40 39

3 PM 32 36 38 35 36 42 35 32 36 36

10/16/99 9 AM 26 36 40 39 36 37 36 33 37 35

3 PM 30 37 40 38 36 40 39 34 38 35

10/17/99 9 AM 26 37 40 36 35 38 37 28 32 29

3 PM 32 35 39 35 35 37 36 30 34 29

10/18/99 9 AM 25 35 38 36 29 30 30 28 30 28

3 PM 30 33 40 36 27 30 29 29 28 27

10/19/99 9 AM 24 30 31 30 28 32 29 27 28 27

3 PM 30 29 32 30 30 31 30 27 31 30

10/20/99 9 AM 22 28 29 27 27 29 28 26 27 27

3 PM 24 26 28 27 31 33 32 28 26 31

10/21/99 9 AM 25 28 28 26 30 33 33 28 32 30

3 PM 26 26 29 27 31 33 32 26 29 30

10/22/99 9 AM 25 26 30 27 28 30 29 28 28 28

3 PM 25 29 32 30 29 30 29 29 30 30

10/23/99 9 AM 25 27 28 27 27 30 28 29 28 28

3 PM 24 27 32 29 29 31 31 29 31 32

10/24/99 9 AM 26 30 32 29 27 30 30 33 32 28

3 PM 25 31 30 29 28 31 30 33 29 29

Pile 8 Pile 9

Table B2-4.  Experimental data of temperature (experiment set 2).

Pile 7



Date Time Surrounding

Temperature 15 cm 30 cm 45 cm 15 cm 30 cm 45 cm 15 cm 30 cm 45 cm

Pile 8 Pile 9

Table B2-4.  Experimental data of temperature (experiment set 2).

Pile 7

10/25/99 9 AM 24 31 31 28 30 32 30 29 30 28

3 PM 26 30 31 30 29 30 30 30 29 32

10/26/99 9 AM 26 29 31 30 28 30 29 28 31 29

3 PM 28 32 32 31 31 29 30 29 29 31

10/27/99 9 AM 25 29 32 32 30 29 31 29 28 30

3 PM 31 30 30 29 29 30 29 31 32 32

10/28/99 9 AM 27 28 30 28 27 31 30 32 34 30

3 PM 30 32 29 29 29 30 27 30 28 33

10/29/99 9 AM 26 29 32 30 28 30 29 29 30 30

3 PM 32 31 30 30 31 29 32 30 31 29

10/30/99 9 AM 27 29 30 30 28 32 31 29 30 29

3 PM 33 31 29 29 29 30 31 31 32 29

10/31/99 9 AM 28 32 32 28 31 33 30 30 30 31

3 PM 27 27 28 29 30 30 32 30 32 29

11/1/99 9 AM 27 30 31 29 30 31 30 29 30 28

3 PM 30 30 30 28 32 30 29 33 32 30

11/2/99 9 AM 28 28 30 32 28 31 30 29 30 29

3 PM 32 30 31 29 28 31 28 30 31 32

11/3/99 9 AM 26 26 27 28 29 29 30 28 29 28

3 PM 28 30 30 33 32 31 30 31 31 30

11/4/99 9 AM 25 26 27 28 25 28 26 30 30 28

3 PM 27 28 32 30 26 27 26 32 29 32

11/5/99 9 AM 25 28 33 27 28 29 28 28 29 28

3 PM 26 30 29 30 31 30 30 31 30 30

11/6/99 9 AM 28 31 27 30 29 30 28 28 29 28

3 PM 30 29 30 33 30 29 28 33 31 30

11/7/99 9 AM 28 29 30 30 28 27 28 32 30 31

3 PM 30 30 29 30 30 29 28 26 27 29

11/8/99 9 AM 29 29 30 30 26 26 28 29 30 31

3 PM 30 30 29 30 33 31 30 30 27 28

11/9/99 9 AM 30 28 28 29 32 30 31 31 33 31

3 PM 30 30 32 31 29 30 29 30 27 26



Table  B2-5.  Experimental data of temperature (Average).

Time (days)
pile 1 pile 2 pile 3 pile 4 pile 5 pile 6 pile 7 pile 8 pile 9

0 35 36 33 34 35 36 35 34 36
1 40 42 38 39 44 43 41 40 43
2 47 55 51 51 41 51 59 58 56
3 59 59 60 60 60 54 64 60 60
4 69 67 67 53 67 56 67 65 63
5 68 60 65 62 58 56 65 53 46
6 60 57 59 62 52 42 53 48 43
7 67 46 54 52 53 42 54 40 41
8 63 47 60 48 51 42 52 38 39
9 63 46 56 45 49 43 42 37 37

10 60 40 54 43 48 39 38 39 37
11 55 40 50 40 42 41 38 37 35
12 55 33 51 38 39 40 37 36 30
13 50 31 52 37 40 39 36 29 28
14 51 32 42 32 41 39 30 30 28
15 49 31 43 30 39 40 28 30 28
16 46 31 44 31 39 40 27 32 29
17 46 31 43 32 40 40 29 29 29
18 47 30 43 31 37 39 28 29 30
19 39 29 43 32 39 40 30 29 31
20 40 30 40 30 40 36 30 30 30
21 36 29 40 28 36 36 31 30 30
22 37 30 37 27 36 35 30 30 30
23 35 28 37 27 36 34 29 29 31
24 35 28 36 28 36 34 30 30 30
25 35 30 35 28 37 37 30 30 30
26 35 30 35 27 34 36 29 31 30
27 36 29 36 28 33 32 30 30 30
28 36 30 35 29 30 32 30 29 30
29 34 35 29 30 30 29 30 30
30 33 35 30 28 32 29 26 30
31 32 35 31 28 33 30 29 29
32 30 36 30 30 29 30 29 30
33 32 38 30 29 35 30 28 29
34 30 37 29 29 29 30 29 29
35 31 35 27 29 30 30 30
36 35 30 29
37 35 30 29
38 35 30 30
39 32 30 30
40 33 31 27
41 32 30 29
42 31 29 28
43 32 29 30
44 30 28
45 29 28
46 30 29
47 30 30
48 30 30
49 30 31
50 29 31
51 29 29
52 30 30
53 31 30
54 30 30

Average Temperature (oC)



Table  B2-5.  Experimental data of temperature (Average).

Time (days)
pile 1 pile 2 pile 3 pile 4 pile 5 pile 6 pile 7 pile 8 pile 9

Average Temperature (oC)

55 29 30
56 31 29
57 28 29
58 27 29
59 28 30
60 29 27
61 26 30
62 31 30
63 33 30
64 28 30
65 29 30
66 30 29
67 28 29
68 29 29
69 29 30
70 29 28
71 29 29
72 26 29
73 28 29
74 28 28
75 28 29
76 28 28
77 29 28
78 28
79 29
80 29
81 26
82 28
83 30
84 28
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Table C1-1. Statistical analysis of moisture content (by ANOVA method).

Sum of Squares df Mean Square F Sig.
Between groups 1.241 1 1.241 0.036 0.853
Within Groups 451.373 13 34.721
Total 452.614 14

Sum of Squares df Mean Square F Sig.
Between groups 0.140 1 0.140 0.003 0.961
Within Groups 832.974 15 55.532
Total 833.114 16

Sum of Squares df Mean Square F Sig.
Between groups 55.778 1 55.778 0.470 0.499
Within Groups 3202.854 27 118.624
Total 3258.633 28

Sum of Squares df Mean Square F Sig.
Between groups 1074.496 2 537.248 6.651 0.004
Within Groups 2339.038 29 80.656
Total 3413.535 31

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

1 3 2.3307 4.3639 0.597 -6.5945 11.2559
5 12.7209 3.9318 0.003 4.6795 20.7624

3 1 -2.3307 4.3639 0.597 -11.2559 6.5945
5 10.3902 3.7867 0.010 2.6456 18.1348

5 1 -12.7209 3.9318 0.003 -20.7624 -4.6795
3 -10.3902 3.7867 0.010 -18.1348 -2.6456

Sum of Squares df Mean Square F Sig.
Between groups 605.95 2 302.974 3.667 0.040
Within Groups 2148.16 26 82.622
Total 2754.11 28

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

2 4 3.0891 4.7043 0.517 -6.5808 12.7590
6 10.5221 4.2077 0.019 1.8731 19.1712

4 2 -3.0891 4.7043 0.517 -12.7590 6.5808
6 7.4330 4.0286 0.076 -0.8478 15.1380

6 2 -10.5221 4.2077 0.019 -19.1712 -1.8731
4 -7.4330 4.0286 0.076 -15.7138 0.8478

(I) Pile (J) Pile

Pile 2, 4 and 6

(I) Pile (J) Pile

Pile 1 and 2

Pile 3 and 4

Pile 5 and 6

Pile 1, 3 and 5

95% Confidence Interval

95% Confidence Interval



Sum of Squares df Mean Square F Sig.
Between groups 25.051 4 6.263 0.207 0.932
Within Groups 936.794 31 30.219
Total 961.845 35

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

1 2 -0.5766 2.8451 0.841 -6.3792 5.2260
7 -1.9909 2.8451 0.489 -7.7935 3.8117
8 -2.1638 2.8451 0.453 -7.9663 3.6388
9 -1.0723 2.8451 0.709 -6.8749 4.7302

2 1 0.5766 2.8451 0.841 -5.2260 6.3792
7 -1.4143 2.9384 0.634 -7.4071 4.5786
8 -1.5871 2.9384 0.593 -7.5800 4.4057
9 -0.4957 2.9384 0.867 -6.4886 5.4971

7 1 1.9909 2.8451 0.489 -3.8117 7.7935
2 1.4143 2.9384 0.634 -4.5786 7.4071
8 -0.7129 2.9384 0.953 -6.1657 5.8200
9 0.9186 2.9384 0.757 -5.0743 6.9114

8 1 2.1638 2.8451 0.453 -3.6388 7.9663
2 1.5871 2.9384 0.593 -4.4057 7.5800
7 0.1729 2.9384 0.953 -5.8200 6.1657
9 1.0914 2.9384 0.713 -4.9014 7.0843

9 1 1.0723 2.8451 0.709 -4.7302 6.8749
2 0.4957 2.9384 0.867 -5.4971 6.4886
7 -0.9186 2.9384 0.757 -6.9114 5.0743
8 -1.0914 2.9384 0.713 -7.0843 4.9014

(I) Pile (J) Pile

Pile 1, 2,  7, 8 and 9

95% Confidence Interval



Table C1-2. Statistical analysis of temperature (by ANOVA method).

Sum of Squares df Mean Square F Sig.
Between groups 802.317 1 802.317 5.636 0.021
Within Groups 8967.929 63 142.348
Total 9770.246 64

Sum of Squares df Mean Square F Sig.
Between groups 922.704 1 922.704 9.014 0.004
Within Groups 7881.800 77 102.361
Total 8804.504 78

Sum of Squares df Mean Square F Sig.
Between groups 1.178 1 1.178 0.022 0.883
Within Groups 8723.885 161 54.186
Total 8725.063 162

Sum of Squares df Mean Square F Sig.
Between groups 4258.115 2 2129.058 22.926 0.000
Within Groups 15044.168 162 92.865
Total 19302.283 164

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

1 3 2.8081 2.1657 0.197 -1.4685 7.0847
5 11.5211 1.9163 0.000 7.7370 15.3052

3 1 -2.8081 2.1657 0.197 -7.0847 1.4685
5 8.7130 1.7897 0.000 5.1788 12.2472

5 1 -11.5211 1.6163 0.000 -15.3052 -7.7370
3 -8.7130 1.7897 0.000 -12.2472 -5.1788

Sum of Squares df Mean Square F Sig.
Between groups 466.752 2 233.376 3.081 0.049
Within Groups 10529.446 139 75.751
Total 10996.198 141

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

2 4 2.6203 2.1855 0.233 -1.7008 6.9414
6 4.6235 1.8930 0.016 0.8808 8.3662

4 2 -2.6203 2.1855 0.233 -6.9414 1.7008
6 2.0032 1.7707 0.260 -1.4978 5.5043

6 2 -4.6235 1.8930 0.016 -8.3662 -0.8808
4 -2.0032 1.7707 0.260 -5.5043 1.4978

Pile 1, 3 and 5

(I) Pile (J) Pile

Pile 2, 4 and 6

(I) Pile (J) Pile

Pile 1 and 2

Pile 3 and 4

Pile 5 and 6

95% Confidence Interval

95% Confidence Interval



Sum of Squares df Mean Square F Sig.
Between groups 2998.226 4 749.556 6.251 0.000
Within Groups 20145.975 168 119.917
Total 23144.201 172

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

1 2 7.0677 2.7324 0.011 1.6734 12.4620
7 8.9639 2.5811 0.001 3.8683 14.0594
8 11.0111 2.5811 0.000 5.9156 16.1067
9 11.0361 2.5811 0.000 5.9406 16.1317

2 1 -7.0677 2.7324 0.011 -12.4620 -1.6734
7 1.8962 2.7324 0.489 -3.4981 7.2805
8 3.9434 2.7324 0.151 -1.4509 9.3377
9 3.9684 2.7324 0.148 -1.4259 9.3627

7 1 -8.9639 2.5811 0.001 -14.0594 -3.8683
2 -1.8962 2.7324 0.489 -7.2905 3.4981
8 2.0472 2.5811 0.429 -3.0483 7.1428
9 2.0722 2.5811 0.423 -3.0233 7.1678

8 1 -11.0111 2.5811 0.000 -16.1067 -5.9156
2 -3.9434 2.7324 0.151 -9.3377 -1.4509
7 -2.0472 2.5811 0.429 -7.1428 3.0483
9 0.0250 2.5811 0.992 -5.0706 5.1206

9 1 -11.0361 2.5811 0.000 -16.1317 -5.9406
2 -3.9684 2.7324 0.148 -9.3627 1.4259
7 -2.0722 2.5811 0.423 -7.1678 3.0233
8 -0.0250 2.5811 0.992 -5.1206 5.0708

Pile 1, 2,  7, 8 and 9

(I) Pile (J) Pile 95% Confidence Interval



Table C1-3. Statistical analysis of pH (by ANOVA method).

Sum of Squares df Mean Square F Sig.
Between groups 3.072E-02 1 3.072E-02 0.059 0.812
Within Groups 6.747 13 0.519
Total 6.778 14

Sum of Squares df Mean Square F Sig.
Between groups 1.180E-02 1 1.180E-02 0.024 0.878
Within Groups 7.307 15 0.487
Total 7.319 16

Sum of Squares df Mean Square F Sig.
Between groups 5.186E-03 1 5.19E-03 0.016 0.899
Within Groups 8.547 27 0.317
Total 8.552 28

Sum of Squares df Mean Square F Sig.
Between groups 1074.496 2 4.81E-03 0.011 0.989
Within Groups 2339.038 29 0.440
Total 3416.535 31

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

1 3 4.722E-03 0.3225 0.885 -0.6123 0.7068
5 2.033E-03 0.2905 0.945 -0.5739 0.6146

3 1 -4.722E-03 0.3225 0.885 -0.7068 0.6123
5 -2.689E-03 0.2798 0.924 -0.5992 0.5454

5 1 -2.033E-03 0.2905 0.945 -0.6146 0.5739
3 2.689E-03 0.2798 0.924 -0.5454 0.5992

Sum of Squares df Mean Square F Sig.
Between groups 7.850E-02 2 3.790E-02 0.100 0.905
Within Groups 9.829 26 0.378
Total 9.905 28

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

2 4 9.286E-03 0.3182 0.977 -0.6448 0.6634
6 -9.714E-02 0.2846 0.736 -0.6822 0.4879

4 2 -9.286E-03 0.3182 -0.977 -0.6634 0.6448
6 -0.1064 0.2725 0.699 -0.6666 0.4537

6 2 -9.714E-02 0.2846 0.736 -0.4879 0.6822
4 0.1064 0.2725 0.699 -0.4537 0.6666

(I) Pile (J) Pile

Pile 5 and 6

Pile 1, 3 and 5

(I) Pile (J) Pile

Pile 2, 4 and 6

Pile 1 and 2

Pile 3 and 4

95% Confidence Interval

95% Confidence Interval



Sum of Squares df Mean Square F Sig.
Between groups 0.376 4 9.389E-02 0.216 0.927
Within Groups 13.448 31 0.434
Total 13.823 35

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

1 2 9.071E-02 0.3409 0.792 -0.6045 0.7859
7 0.2921 0.3409 0.398 -0.4031 0.9874
8 0.1950 0.3409 0.571 -0.5002 0.8902
9 8.214E-02 0.3409 0.811 -0.6131 0.7774

2 1 9.0714E-02 0.3409 0.792 -0.7859 0.6045
7 0.2014 0.3521 0.571 -0.5166 0.9195
8 0.1043 0.3521 0.769 -0.6137 0.8223
9 -8.571E-03 0.3521 0.981 -0.7266 0.7095

7 1 -0.2921 0.3409 0.398 -0.9874 0.4031
2 -0.2014 0.3521 0.571 -0.9195 0.5166
8 -9.0714E-02 0.3521 0.784 -0.8152 0.6209
9 -0.2100 0.3521 0.555 -0.9280 0.5080

8 1 -0.1950 0.3409 0.571 -0.8902 0.5002
2 -0.1043 0.3521 0.769 -0.8223 0.6137
7 9.0714E-02 0.3521 0.784 -0.6209 0.8152
9 -0.1129 0.3521 0.751 -0.8309 0.6052

9 1 8.2143E-02 0.3409 0.811 -0.7774 0.6131
2 -8.571E-03 0.3521 0.981 -0.7095 0.7266
7 2.100E-01 0.3521 0.555 -0.5080 0.9280
8 0.1129 0.3521 0.751 -0.6052 0.8309

Pile 1, 2,  7, 8 and 9

(I) Pile (J) Pile 95% Confidence Interval



Table C1-4. Statistical analysis of total coliform bacteria (by ANOVA method).

Sum of Squares df Mean Square F Sig.
Between groups 15354.548 1 15354.548 0.221 0.649
Within Groups 624528.83 9 69392.093
Total 639883.38 10

Sum of Squares df Mean Square F Sig.
Between groups 1348.286 1 1348.286 0.047 0.833
Within Groups 318255.23 11 28932.294
Total 319603.52 12

Sum of Squares df Mean Square F Sig.
Between groups 166.836 1 166.836 0.023 0.880
Within Groups 113894.22 16 7118.389
Total 114061.06 17

Sum of Squares df Mean Square F Sig.
Between groups 64242.572 2 32121.286 1.229 0.315
Within Groups 496781.59 19 26146.399
Total 561024.16 21

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

1 3 72.3952 89.9607 0.341 -115.8947 260.6852
5 133.3000 85.2226 0.134 -45.0729 311.6729

3 1 -72.3952 89.9607 0.431 -260.6852 115.8947
5 60.9048 81.4884 0.464 -109.6524 231.4619

5 1 -133.3000 85.2226 0.134 -311.6729 45.0729
3 -60.9048 81.4884 0.464 -231.4619 109.6524

Sum of Squares df Mean Square F Sig.
Between groups 131511.50 2 65755.748 1.997 0.166
Within Groups 55896.70 17 32935.100
Total 691408.20 19

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

2 4 127.0000 109.8918 0.264 -104.8514 358.8514
6 202.2444 101.2249 0.062 -11.3214 415.8103

4 2 -127.0000 109.8918 0.264 -358.8514 104.8514
6 75.2444 95.6485 0.442 -126.5563 277.0452

6 2 -202.2444 101.2249 0.062 -415.8103 11.3214
4 -75.2444 95.6485 0.442 -277.0452 126.5563

Pile 2, 4 and 6

(I) Pile (J) Pile

Pile 3 and 4

Pile 5 and 6

Pile 1, 3 and 5

(I) Pile (J) Pile

Pile 1 and 2

95% Confidence Interval

95% Confidence Interval



Sum of Squares df Mean Square F Sig.
Between groups 20831.59 4 5207.897 0.079 0.988
Within Groups 1572903.9 24 65537.664
Total 1593735.5 28

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

1 2 -75.0333 155.0177 0.633 -394.9741 244.9074
7 1.8167 147.8035 0.990 -303.2349 306.8682
8 -19.8683 147.8035 0.894 -324.9199 285.1832
9 -11.2283 147.8035 0.940 -316.2799 293.8232

2 1 75.0333 155.0177 0.633 -244.9074 394.9741
7 76.8500 155.0177 0.625 -243.0907 396.7907
8 55.1650 155.0177 0.725 -264.7757 375.1057
9 63.8050 155.0177 0.684 -256.1357 383.7457

7 1 -1.8167 147.8035 0.990 -306.8682 303.2349
2 -76.8500 155.0177 0.625 -396.7907 243.0907
8 -21.6850 147.8035 0.885 -326.7365 283.3665
9 -13.0450 147.8035 0.930 -318.0965 292.0065

8 1 19.8683 147.8035 0.894 -285.1832 324.9199
2 -55.1650 155.0177 0.725 -375.1057 264.7757
7 21.6850 147.8035 0.885 -273.3665 326.7367
9 8.6400 147.8035 0.954 -296.4115 313.6915

9 1 11.2283 147.8035 0.940 -293.8232 316.2799
2 -63.8050 155.0177 0.684 -383.7457 256.1357
7 13.0450 147.8035 0.930 -292.0065 318.0965
8 -8.6400 147.8035 0.954 -313.6915 296.4115

Pile 1, 2,  7, 8 and 9

(I) Pile (J) Pile 95% Confidence Interval



Table C1-5. Statistical analysis of nitrogen content (by ANOVA method).

Sum of Squares df Mean Square F Sig.
Between groups 2.905E-02 1 2.905E-02 1.435 0.252
Within Groups 0.263 13 2.024E-02
Total 0.292 14

Sum of Squares df Mean Square F Sig.
Between groups 6.588E-02 1 6.588E-02 2.136 0.165
Within Groups 0.463 15 3.085E-02
Total 0.529 16

Sum of Squares df Mean Square F Sig.
Between groups 1.803E-02 1 1.803E-02 2.245 0.146
Within Groups 0.217 27 8.035E-03
Total 0.235 28

Sum of Squares df Mean Square F Sig.
Between groups 3.849 2 1.925 175.132 0.000
Within Groups 0.319 29 1.099E-02
Total 4.168 31

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

1 3 0.5497 5.094E-02 0.000 0.4455 0.6539
5 0.8588 4.589E-02 0.000 0.7650 0.8071

3 1 -0.5497 5.094E-02 0.000 -0.6539 -0.4455
5 0.3091 4.420E-02 0.000 0.2187 0.3992

5 1 -0.8588 4.589E-02 0.000 -0.9527 -0.7650
3 -0.3091 4.420E-02 0.000 -0.3995 -0.2187

.
Sum of Squares df Mean Square F Sig.

Between groups 3.80 2 1.899 79.109 0.000
Within Groups 0.62 26 2.400E-02
Total 4.42 28

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

2 4 0.5132 8.018E-02 0.000 0.3484 0.6780
6 0.8971 7.172E-02 0.000 0.7497 1.0446

4 2 -0.5132 8.018E-02 0.000 -0.6780 -0.3484
6 0.3839 6.867E-02 0.000 0.2428 0.5251

6 2 -0.8971 7.172E-02 0.000 -1.0446 -0.7497
4 -0.3839 6.867E-02 0.000 -0.5251 -0.2428

(I) Pile (J) Pile

Pile 2, 4 and 6

(I) Pile (J) Pile

Pile 1 and 2

Pile 3 and 4

Pile 5 and 6

Pile 1, 3 and 5

95% Confidence Interval

95% Confidence Interval



Sum of Squares df Mean Square F Sig.
Between groups 1.367 4 0.342 5.335 0.002
Within Groups 1.986 31 6.406E-02
Total 3.353 35

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

1 2 -8.821E-02 0.1310 0.506 -0.3554 0.1789
7 -0.5625 0.1310 0.000 -0.8297 -0.2953
8 -0.2725 0.1310 0.046 -0.5397 -5.340E-03
9 -0.2796 0.1310 0.041 -0.5468 -1.250E-02

2 1 8.821E-02 0.1310 0.506 -0.1789 0.3554
7 -0.4743 0.1353 0.001 -0.7802 -0.1984
8 -0.1843 0.1353 0.183 -0.4602 9.164E-02
9 -0.1914 0.1353 0.167 -0.4674 8.449E-02

7 1 0.5625 0.1310 0.000 0.2953 0.8297
2 0.4743 0.1353 0.001 0.1984 0.7502
8 0.2900 0.1353 0.040 1.408E-02 0.5659
9 0.2829 0.1353 0.045 6.935E-03 0.5588

8 1 0.2725 0.1310 0.046 5.340E-03 0.5397
2 0.1843 0.1353 0.183 -9.160E-02 0.4602
7 -0.2900 0.1353 0.040 -0.5659 -1.410E-02
9 -7.143E-03 0.1353 0.958 -0.2831 0.2688

9 1 0.2798 0.1310 0.041 1.248E-02 0.5468
2 0.1914 0.1353 0.167 -8.450E-02 0.4674
7 -0.2829 0.1353 0.045 -0.5588 -6.940E-03
8 7.143E-03 0.1353 0.958 -0.2688 0.2831

(I) Pile (J) Pile

Pile 1, 2,  7, 8 and 9

95% Confidence Interval



Table C1-6. Statistical analysis of phosphorus (by ANOVA method).

Sum of Squares df Mean Square F Sig.
Between groups 1.296E-04 1 1.296E-04 0.195 0.666
Within Groups 8.630E-03 13 6.639E-04
Total 8.760E-03 14

Sum of Squares df Mean Square F Sig.
Between groups 6.618E-06 1 6.618E-06 0.004 0.949
Within Groups 2.329E-02 15 1.552E-03
Total 2.329E-02 16

Sum of Squares df Mean Square F Sig.
Between groups 1.717E-03 1 1.717E-03 13.548 0.001
Within Groups 2.333E-03 27 8.640E-05
Total 3.503E-03 28

Sum of Squares df Mean Square F Sig.
Between groups 0.104 2 5.223E-02 91.645 0.000
Within Groups 1.653E-02 29 5.699E-04
Total 0.121 31

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

1 3 7.875E-02 1.160E-02 0.000 5.503E-02 0.1025
5 0.1408 1.045E-02 0.000 0.1194 0.1621

3 1 -7.875E-02 1.160E-02 0.000 -0.1025 5.500E-02
5 6.200E-02 1.007E-02 0.000 4.141E-02 8.259E-02

5 1 -0.1408 1.045E-02 0.000 -0.1621 -0.1194
3 -6.200E-02 1.007E-02 0.000 -8.260E-02 4.140E-02

Sum of Squares df Mean Square F Sig.
Between groups 7.018E-02 2 3.059E-02 51.477 0.000
Within Groups 1.772E-02 26 6.817E-04
Total 8.790E-02 28

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

2 4 7.161E-02 1.351E-02 0.000 4.383E-02 9.938E-02
6 0.1221 1.209E-02 0.000 9.730E-02 0.1470

4 2 -7.161E-02 1.351E-02 0.000 -9.940E-02 -4.380E-02
6 5.054E-02 1.157E-02 0.000 2.675E-02 7.432E-02

6 2 -0.1221 1.209E-02 0.000 -0.1470 -9.730E-02
4 5.054E-02 1.157E-02 0.000 -7.430E-02 -2.680E-02

Pile 1, 3 and 5

(I) Pile (J) Pile

Pile 2, 4 and 6

(I) Pile (J) Pile

Pile 1 and 2

Pile 3 and 4

Pile 5 and 6

95% Confidence Interval

95% Confidence Interval



Sum of Squares df Mean Square F Sig.
Between groups 8.788E-03 4 2.197E-03 4.033 0.010
Within Groups 1.689E-02 31 5.448E-04
Total 2.568E-02 35

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

1 2 5.893E-03 1.208E-02 0.629 -1.870E-02 3.053E-02
7 2.018E-02 1.208E-02 0.105 -4.460E-03 4.482E-02
8 3.732E-02 1.208E-02 0.004 1.268E-02 6.196E-02
9 3.732E-02 1.208E-02 0.004 1.268E-02 6.196E-02

2 1 -5.893E-03 1.208E-02 0.629 -3.050E-02 1.874E-02
7 1.429E-02 1.248E-02 0.261 -1.120E-02 3.973E-02
8 3.143E-02 1.248E-02 0.017 5.984E-03 5.687E-02
9 3.143E-02 1.248E-02 0.017 5.984E-03 5.687E-02

7 1 -2.018E-02 1.208E-02 0.105 -4.480E-02 4.458E-03
2 -1.429E-02 1.248E-02 0.261 -3.970E-02 1.116E-02
8 1.714E-02 1.248E-02 0.179 8.300E-03 4.259E-02
9 1.714E-02 1.248E-02 0.179 8.300E-03 4.259E-02

8 1 -3.732E-02 1.208E-02 0.004 -6.200E-02 -1.270E-02
2 -3.143E-02 1.248E-02 0.017 -5.690E-02 -5.980E-03
7 -1.714E-02 1.248E-02 0.179 -4.260E-02 8.302E-03
9 0.000 1.248E-02 1.000 -2.540E-02 2.544E-02

9 1 -3.732E-02 1.208E-02 0.004 -6.200E-02 -1.270E-02
2 3.143E-02 1.248E-02 0.017 -5.690E-02 -5.980E-03
7 -1.714E-02 1.248E-02 0.179 -4.260E-02 8.302E-03
8 0.000 1.248E-02 1.000 -2.540E-02 2.544E-02

Pile 1, 2,  7, 8 and 9

(I) Pile (J) Pile 95% Confidence Interval



Table C1-7. Statistical analysis of carbon content (by ANOVA method).

Sum of Squares df Mean Square F Sig.
Between groups 1.560 1 1.560 0.302 0.592
Within Groups 67.142 13 5.165
Total 68.702 14

Sum of Squares df Mean Square F Sig.
Between groups 19.747 1 19.747 3.045 0.101
Within Groups 97.264 15 6.484
Total 117.011 16

Sum of Squares df Mean Square F Sig.
Between groups 1.419 1 1.419 0.050 0.824
Within Groups 763.362 27 28.273
Total 764.781 28

Sum of Squares df Mean Square F Sig.
Between groups 71.502 2 35.751 1.981 0.156
Within Groups 523.409 29 18.049
Total 594.911 31

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

1 3 0.2806 2.0643 0.893 -3.9415 4.5026
5 3.1370 1.8599 0.102 -0.6670 6.9410

3 1 -0.2806 2.0643 0.893 -4.5026 3.9415
5 2.8564 1.7913 0.122 -0.8071 6.5200

5 1 -3.1370 1.8599 0.102 -6.9410 0.6670
3 -2.8564 1.7913 0.122 -6.5200 0.8071

Sum of Squares df Mean Square F Sig.
Between groups 107.251 2 53.626 3.448 0.047
Within Groups 404.359 26 15.552
Total 511.610 28

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

2 4 -2.5252 2.0410 0.227 -6.7206 1.6702
6 2.0479 1.8255 0.272 -1.7046 5.8003

4 2 2.5252 2.0410 0.227 -1.6702 6.7206
6 4.5730 1.7478 0.015 -0.9803 8.1658

6 2 -2.0479 1.8255 0.272 -5.8003 1.7046
4 -4.5730 1.7478 0.015 -8.1658 -0.9803

(I) Pile (J) Pile

Pile 5 and 6

Pile 1, 3 and 5

(I) Pile (J) Pile

Pile 2, 4 and 6

Pile 1 and 2

Pile 3 and 4

95% Confidence Interval

95% Confidence Interval



Sum of Squares df Mean Square F Sig.
Between groups 5.200 4 1.300 0.349 0.843
Within Groups 115.458 31 3.724
Total 120.658 35

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

1 2 0.6464 0.9988 0.522 -1.3907 2.6835
7 -0.1850 0.9988 0.854 -2.2221 1.8521
8 0.8336 0.9988 0.410 -1.2035 2.8707
9 0.2836 0.9988 0.778 -1.7535 2.3207

2 1 -0.6464 0.9988 0.522 -2.6835 1.3907
7 -0.8314 1.0316 0.426 -2.9353 1.2725
8 0.1871 1.0316 0.857 -1.9167 2.2910
9 -0.3629 1.0316 0.727 -2.4667 1.7410

7 1 0.1850 0.9988 0.854 -1.8521 2.2221
2 0.8314 1.0316 0.426 -1.2725 2.9353
8 1.0186 1.0316 0.331 -1.0853 3.1225
9 0.4686 1.0316 0.653 -1.6353 2.5725

8 1 -0.8336 0.9988 0.410 -2.8707 1.2035
2 -0.1871 1.0316 0.857 -2.2910 1.9167
7 -1.0186 1.0316 0.331 -3.1225 1.0853
9 -0.5500 1.0316 0.598 -2.6539 1.5539

9 1 -0.2836 0.9988 0.778 -2.3207 1.7535
2 0.3629 1.0316 0.727 -1.7410 2.4667
7 -0.4686 1.0316 0.653 -2.5725 1.6353
8 0.5500 1.0316 0.598 -1.5539 2.6539

Pile 1, 2,  7, 8 and 9

(I) Pile (J) Pile 95% Confidence Interval



Table C1-8. Statistical analysis of C/N ratio (by ANOVA method).

Sum of Squares df Mean Square F Sig.
Between groups 3.62 1 3.62 0.692 0.421
Within Groups 68.019 13 5.232
Total 71.639 14

Sum of Squares df Mean Square F Sig.
Between groups 0.514 1 0.514 0.026 0.873
Within Groups 292.847 15 19.523
Total 293.361 16

Sum of Squares df Mean Square F Sig.
Between groups 2.878 1 2.878 0.069 0.794
Within Groups 1120.429 27 41.497
Total 1123.307 28

Sum of Squares df Mean Square F Sig.
Between groups 586.257 2 293.128 11.601 0.000
Within Groups 732.741 29 25.267
Total 1318.998 31

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

1 3 6.6347 2.4425 0.011 -11.6302 -1.6392
5 -10.5958 2.2006 0.000 -15.0967 -6.0950

3 1 6.6347 2.4425 0.011 1.6392 11.6302
5 -3.9611 2.1194 0.072 -8.2958 0.3736

5 1 10.5958 2.2006 0.000 6.0950 15.0967
3 3.9611 2.1194 0.072 -0.3736 8.2958

Sum of Squares df Mean Square F Sig.
Between groups 559.550 2 279.775 9.718 0.001
Within Groups 748.554 26 28.791
Total 1308.104 28

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

2 4 -7.2709 2.7770 0.015 -12.9791 -1.5627
6 -10.9500 2.4838 0.000 -16.0556 -5.8444

4 2 7.2709 2.7770 0.015 1.5627 12.9791
6 -3.6791 2.3781 0.134 -8.5673 1.2091

6 2 10.9500 2.4838 0.000 5.8444 16.0556
4 3.6791 2.3781 0.134 -1.2091 8.5673

Pile 2, 4 and 6

(I) Pile (J) Pile

Pile 3 and 4

Pile 5 and 6

Pile 1, 3 and 5

(I) Pile (J) Pile

Pile 1 and 2

95% Confidence Interval

95% Confidence Interval



Sum of Squares df Mean Square F Sig.
Between groups 54.468 4 13.617 1.964 0.125
Within Groups 214.910 31 6.933
Total 269.378 35

Mean Difference (I-J) Std. Error Sig.
Lower Bound Upper Bound

1 2 0.9846 1.3627 0.475 -1.7946 3.7639
7 3.5361 1.3627 0.014 0.7568 6.3153
8 2.2675 1.3627 0.106 -0.5117 5.0467
9 2.2375 1.3627 0.111 -0.5417 5.0167

2 1 -0.9846 1.3627 0.475 -3.7639 1.7946
7 2.5514 1.4074 0.080 -0.3190 5.4218
8 1.2829 1.4074 0.369 -1.5875 4.1532
9 1.2529 1.4074 0.382 -1.6175 4.1232

7 1 -3.5361 1.3627 0.014 -6.3153 -0.7568
2 -2.5514 1.4074 0.080 -5.4218 0.3190
8 -1.2686 1.4074 0.374 -4.1390 1.6018
9 -1.2986 1.4074 0.363 -4.1690 1.5718

8 1 -2.2675 1.3627 0.106 -5.0467 0.5117
2 -1.2829 1.4074 0.369 -4.1532 1.5875
7 1.2686 1.4074 0.374 -1.6018 4.1390
9 -3.00E-02 1.4074 0.983 -2.9004 2.8404

9 1 -2.2375 1.3627 0.111 -5.0167 0.5417
2 -1.2529 1.4074 0.380 -4.1232 1.6175
7 1.2986 1.4074 0.353 -1.5718 4.1690
8 3.00E-02 1.4074 0.983 -2.8404 2.9004

Pile 1, 2,  7, 8 and 9

(I) Pile (J) Pile 95% Confidence Interval
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