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HERE JFURHIY R EELFIZK 73 2 R B LR 2 B - 2R 5T (Bishop and Godfrey, 1983; Eiland et al., 2001;
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(Miller, 1989; Richard et al., 2002; Richard ef al., 2004) < Ahn (2008) $5 1 » HEHl EURI & /K22 1E 25 — 80% &5 FJ 3T HE
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metals) 2 PEE#RTEE (Tiquia er al., 1997; Tiquia, 2010) » LAAEENG I EY) 2 A& - RS T35 30ME - AT 2K
SRAEHERLAYIE SAE (Ros et al., 2006; Miaomiao et al., 2009; Tiquia, 2010)

H RIS /D S E A AR EUE - BRSPS EE S (#85% » 2015) FI{RE24HE Y (#F% » 2016)
EANE - SHHERCA B ARAE R ERC B P REAS B2 & © Cobb Broiler Management Guide (2013) 5% - 1 % LIRS
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(i) BERFERAORL © AR VIR RIS 1 om 2 RG> REREATEERE 127.2 kg/m’ » FEEEAFEEE 66.8 kg/m’ -
(i) JFRHER S AHEHHEMY) R SR  5FR 1FUR « BeLKSr 539766 (Ohaus MB 45, Switzerland)
HIE EHEHRMY) ~ R RSS2 Bk (R 2) 12 » 275615 (2014a) /i W-36 iR EHHRMY) 2 829)& (2
18 g/bird/day &1 ) » DL ERSE (2016) P aaHE SRR S & - BIEEHHRHY R InERE « FEthfls
Hi B 100 : 0 (A 4H ; $fHE4H ) ~ 75 : 25 (B4H ) ~ 50 : 50 (C 4H ) K 25 : 75 (D 4l ) 55 4 fE R [Efgs Mg At
BT HERE R -
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Table 1. Used quantity of layer excreta, rice hull and rice straw

Items Group A" Group B Group C Group D
kg
Layer excreta 510 530 480 540
Bulking agents
Rice hull 108 81 54 27
Rice straw — 14 28 42
Total weight 618 625 562 609

" With different volume ratio of rice hull and rice straw i.e., Group A = 100% rice hull, Group B = 75% rice hull + 25% rice
straw, Group C = 50% rice hull + 50% rice straw and Group D = 25% rice hull + 75% rice straw.

2. EAPEMY) - MRS Z (BB

Table 2. Chemical compositions of layer excreta, rice hull and rice straw

Items Layer excreta Rice hull Rice straw
Moisture, % 76 106 126
oM, % 666 876 896
pH value 6.33 6.52 6.56
dry matter basis

TN, % 3.77 0.40 0.78
TP, % 2.16 0.14 0.27
K, % 2.06 0.35 0.39
Ca, % 12.50 0.40 0.05
Na, % 1.85 0.25 0.16
Cu, mg/kg 42 3 2
Zn, mg/kg 560 39 34
OC, % 335 405 40
C/N ratio 8.8 100 51

" Estimated value, OM (organic matter) = (1 — ash) x 100 (Nolan ez al., 2011); TN: total nitrogen; TP: total phosphorus; OC:
organic carbon; C/N ratio = OC + TN.
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() HERCEREREE - SefET 14 R HERAEEEEE - DL 0.5 HP BRI 3 /NIFALR 2 4788 » TR (LES
4711 B 14 FLIGESEHE (CASE 1825B) BijHe 1 2t -
(i) e BHA R E & HEHE A b VRSO BUR ST > & H £ 08 130 — 09 00 DL ALk IORE - Wil B
STECERERIRR
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BOKITEL 60% » K () MHE DT AETTHEAL LR o EHEAL LR R 45 CHFRIT DAEIHE - £CHIH: 2
R~ RS M H BT ERIRR R - B bR -
(i) PREEHEACAEAT « HEAEAEES 14 REUERC LR - BITE/KE ~ oy ~ pHAE ~ &~ Bk~ #7558~ 31~
FERCATEEEALER R o > AR RS S OME -
AT H Bk
() Koy~ EREEEE © 20 AOAC (1990) J77EME Ky & &% » IHIMIIR EUEKIEEE ST E R E & -
(i) pHE : DASHK : Bdn = 12 LRS- S48 - B E |/ NI FHRRE - T2EFI A pH & A (Multi 9420, WTWinolab)
HTE -
(i) FEFHH¥EF3E 5K (relative seed germination, RSG) JMIE : £ Tiquia et al. (1996) & Tiquia (2010) 2 7574 » DU
FREEMET - HE SRR IR4HAY RSG » J77A40 R ¢
1. HUSAHHEREALAT ~ HEAEALES 14 R MR LI HUHEEZEE S BRIk 1% - & HL S g BYBRERY/ NEERR T - fIA
50 mL 7KOR&Y 75 — 80CHYZAEK » S A1% - B#E 3 /NIF - b 4 EHHE -

2. {EEFEINL P4 90 pm FLIRHYIEAR - A 100 FHHSEECETETE T

3. MU 4HEIE % Z HEALZEHUK 8 mL B E I - ¥ NN A 8 mL Z&#8/K » 72 25 CRURFE T E 5 K -
TR TR -

4. FHREAZ  RSG (%) = FREIAH V3 R 8 + BWIRAH I3 2R H x 100% -

(v) oy~ #1858 - S REFEROT ¢ BREEUKMEETER - AJK(EIE (MF-40L, Channel, Taiwan) » {£
550 — 650°CIRE T IRALEY 6 /N © KR AL ~ 2Al ~ BEFE - SCEK &8 1% > LA 3 N HYEIRL 10 mL - L
FRBIEA A E 350°C AR TIA R - BEfRR DL 1 SRIBAUEIENGE & - DURFIRICEEEE (Spectrophotometer
78100, Hitachi, Japan) HIESH - 5 - 8 ~ iR SF &8 -

(v) AWESEMER - oS ENER - I8 Nolan ef al. (2011) J57% » AHE (%) = (1 — K& ) x 100 {55
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R B R ER

EFEREMY) S B 2 ALERAH AR

AaBafi H 2 EHEPOMY)  HezW B S AR =711 5y 3.77% K 33% - Bishop and Godfrey (1983)
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(Tuomela et al., 2000) » [fij % 152 (Bishop and Godfrey, 1983; Eiland et al., 2001; Sweeten and Auvermann, 2008;
Bernal ez al., 2009) $#£E - & &S HEANLRE M R AR S LT 16 — 35 [ > FHItEE RIS EEN
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FE (TTEEREZ EGRIET > 2010) - &% (2014b) i HFAFIEERIIE 77715 0 F 25 mg/kg ~ 5 F1 50 mg/kg
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GEBRIR IR A - ARt G0 B VIR DI B - UIERBHERFREL 2 nTUJER 2 1 em 3% (5 BERERAL
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EHHEMYIRIIER RS A FE B RELL B EE M 1% - K S BT 64.18 — 68.32% [ (£ 3) » HAFEIASEHE
FEHERT BERAEAY & 7K 50 — 70% fHF (Bishop and Godfrey, 1983; Richard et al., 2002; Cronjé et al., 2004) 4% 3HERT
(LEEH% > 1S 170 — 220 kg HE7K3 29 — 33% AYMEAL A - HARTEZYE 18 %1E 30 — 36% 2 i » HERm#Y
ARSI 30 — 36% 2 o AR A 408 B 4IRS » MY CIARTRZ Y E R0 290 C 408 D 40 A
HERE SR AR Al C 4HEL D 4H fy S - Richard et al. (2002) Jz Cronjé et al. (2004) F5H - Tl A=) PR R A B HL T 1
AE RN T FRVE I RE > TP R R 2 2R ~ /KR KR BEM M E T2 - A 418 B sHRzE AR C
4HEL D 4H RofiX - TTRERA R R ELLi s R R ARG » YR 553 % » BHZYVERR TR -
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Table 3. Effects of different bulking agents compositions on the weight change during the composting process of layer

excreta
Items Group A" Group B Group C Group D
Before composting
Total weight, kg 618 625 562 609
Moisture, % 64 66 66 68
Dry matter , kg 221 214 190 193
After composting
Total weight, kg 220 220 170 190
Moisture, % 32 33 29 32
Dry matter, kg 149 147 121 129
Loss of dry matter” ", % 33 30 36 33
Yield™, % 36 35 30 31

" Described as in Table 1.
" Estimated value, Dry matter = Rice hull x (100% — 10.06%) + Rice straw x (100% — 12.21%) + Layer excreta x (100% —
75.57%).
™ Loss of dry matter = (dry matter weight before composting — dry matter weight after composting) + dry matter weight
before composting x 100; Yield = Total weight after composting + Total weight before composting x 100.

IIL. HER RSB B

AeABE A ~ B~ C J D 8 AIFEHEAS L HIRIAYAT 21 K ~ 22 K~ 18 R 19 K - SBEREHAE SSC AL (
1) > de Bertoldi ez al. (1983) {5t - HEEPEHPPERC LIRS EMELL 40 — 65C BE - @M SSCHlARILA S
PRCEPIR AR, - BETEHERDAEER 24 R 30 KT DABIHE - (HESMHAVSROR S B A= SSCLLE > 73 BIfEHERE E
F 31K~ 32K~ 25 R 31 KBRMR - HFORECIEZE 40CLUT » WBITREDRE » MRE 41 REFHELE
B o Chefetz et al. (1996) fi5tf} > HERC(LIRET S MR RS L AT o3 B = (PR EL © HERLERAAGHTAT 2 K Ryl - 540
EEET]45°C MR 4 B RKEURY - BRERE G EE 72°C o ML 60 RI1& 4R 5 AT R EREDN
J& o ASEREHERC(EES 6 — 8 REFHAHAVSERERILIER & (70 — 74°C ) > [LH Jiang e al. (2015) ZHEACILREHE
WSS 4 — 8 RAVERORIE R AT Feas RAR M -

IV HEREARIRE 2 fE AR 2R

HERC(BABRE o] DLRHEHE YA FYE Z BB R E (Tiquia er al., 1997; Tiquia, 2010) » DAEENE A EYI A& -
DRIIEL % R R 7 2 A A HASHERE IS PV (Ros et al., 2006; Miaomiao et al., 2009; Tiquia, 2010) = A5 ERER
DLgg e e FIRTHERC I SV S L > JEE FH BT RO SRl T #E 1 THH B35 5K (relative seed germination, RSG) JHIE -
HERCAERT S AHE TS (7.2 — 36.7%) RO (7.1 — 57.1%) HY RSG BH{EfY 60% (F 4)  HEREILSE 14 K> Fr T C
QSRS T RSG 47 70% 41 > R BT SUH IR T-09 RSG B2 80% DAL - fiHEAE g S 40 E T RO a1y
RSG B2 90% L E - #R5F (2016) DUREFHRL Ry [FURHLEHERD - A EmsEACLAT ~ HEACIESE 14 R RHERE 1R 2 e
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HER S > EifE BOR SR RSG BT BR Ry > U HEHERE BRI S 405 15 SO ERAY RSG B2 75% DL E - ([HAGA SR
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Fig. 1. The temperature change during composting period.
" Described as in Table 1.

T4 RPN ERE YA LR B A S S R
Table 4. Effects of different bulking agents compositions on the relative seed germination rates during the composting
process of layer excreta

Items Control Group A" Group B Group C Group D
Alfalfa seed
Before composting
No. of germination, plant 90 33 29 6.5 7.5
RSG™, % 100 37 32 7.2 8.3
14th day of composting
No. of germination, plant 89 77 82 74 74
RSG, % 100 86 92 83 83
After composting
No. of germination, plant 83 83 81 77 83
RSG, % 100 99 97 92 99
Rapeseed seed
Before composting
No. of germination, plant 91 52 40 13 6.5
RSG, % 100 57 43 14 7
14th day of composting
No. of germination, plant 87 74 71 61 72
RSG, % 100 85 82 70 83
After composting
No. of germination, plant 86 83 79 81 79
RSG, % 100 96 91 94 92

" Described as in Table 1.
™ RSG (relative seed germination) = number of seeds germinated in sample + number of seeds germinated in control x 100.
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HEREA B AT S 4H RN 2 /KR K pH B /TR 64 — 68% J2 7.05 — 7.18 » T4 ~ 5% ~ #F ~ §5 - 8y - DLUSAAIEE
SEPE R4 B 1.47 — 1.88% ~ 1.76 — 2.15% ~ 1.61 — 2.18% ~ 9.83 — 12.21% ~ 1.36 — 1.45% > DL Fy 31 — 42
mg/kg F1329 — 405 mg/kg - AIEEFIAERR T H £ 66 — 70% F1 33 — 33% > Ml EELAI A 17 — 23 Zff (F£
5) o HERE(EER 14 K > SN E/KE - Atk B S I B - o pH B8 - §7 - §5 - 8 - IIREE R
= eI EEA LRI - HEREEEE 41 REEHES - SNSRI S & SR bal SOfE e 14
KA - &~ B~ $F - 85 - S RCA RS E 0 S CERBIER RS 14 KAHZT - pH (B RIS LAT SO LA 14
KEsiE o

HAHHEAE AT RS & REERE (2016) Formr - AHRE - & - BE - 87 - 8 - RIS ERIEYK - phEl e fE
R kR AR FIFE A B (5 © 855 (2016) (i HAVHEL FRRHA S K AR VRS BORL > AR Be R DAEZEHE
YA b o SE AL E Ry HERE R} - Bernhart er al. (2010) $5H1 - ZEFE BV R EHRMY) - IE - FEERETR L
SHECERRHRE &Y NRC (1994) f5H - HAZEMHE IS TR EE 777 B 18 — 23% F10.80 — 1.00% > (& ZER]
Ry 12,5 — 18.8% F12.71 — 4.06% » HRZMHECFEEHERER LS @ THFEEAE > MEaFEE - B
grEaRl EAER MR - # e YIR o 2 2= R - &4 pH H B AR b H B inmde - shed
Said-Pullicino ez al. (2007) 2 455 » M AU CHAR R H I [ i A 2 RIE S5 20 pH (B & 2 IHFU&ERA8 T A 1%
BRI TR S 8 B e EHEAL A b H B0s i (5 > Tiquia e al. (1997) J Tiquia (2010) f5 i - HERE(LAEFE YA RE -
BRI S iR > TERENTRE - A5l A 4051 B A0 EHEATEES 14 RHEAT R 3 B A L4E SR B AH AT
H RSG B3 80% DL (F24) » C4HEA D 4HAEHEAR L5 41 K45 7S RSG B4 90% LA _F - Tiquia and Tam (1998)
fiEth > RSG 714 80 — 100% T Ky 5e R g -

S AL PR A 0T - SEAISE = By Al AR L ATAY 1.14 — 1.25 f%F0 1.14 — 1.53 £% - RIS (Hsu
and Lo, 2001; Tiquia, 2010; &% » 2012 5 &% > 2014b 5 &% » 2016) JRfi5H - HERY LR & 24 R LRTHY
1.20 — 2.70 iz > & & B AR LRETHY 1.04 — 2.70 £ < Hsu and Lo (2001) 1 Tiquia (2010) B535E > HEUAL
TEHR R A I AT i > SRR MEVIEYE & & SR bR s - TEIAREZ B GRES
(2010) AEHERF S H RARASHE » B SR (mE 5-09) WAMEEHE R TR (50% LA E) » HERERGT ERT
BFEAREETE 40% DLE - 25 1.0% BLE ~ 4.0% DUT > 25EE (P,05)1.0% DL E ~ 6.0% LUT » & (LT (K,0)
0.5% DA E ~ 5.0% LA » i e g2 2 AR FLZATE 100 mg/kg f 500 mg/kg AT « M Astbat i big i tm - &
HARKE -~ & - 2R k2SR BT aE S E5 A (mE 5-09) FE - M C 45 D HrY#a 2 AliEE
S FEA b EATE -
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