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WBEH T CO,, = EEAR p7E HE AR I A2 1 57 A AN 5 A HE
o A AR A5 B 58 R I LA NH, A1 N,O B4Rk A =
I3 EHEARTIG A5 12.59%~17.44% F13.29%~4.62%,
WP HHTE A SEHE O I AR b, 30 A RIS B P A T =
SRR . HERE R BR R R EZE L CO, AT CH, HIHEK
N, MORAL 287 78 93 52 d i 24 24 A 7¢ b R B
ZH B B (total carbon, TC) HJ 9.75% 1 0.59%,
E -3l 25180 75 JE ARG (0 Sl b, SR UL I 6 v
U7 7500 e R = A R v e 3 A O R 40 A o
YIEIIAE TC H) 27.16% A1 21.53%, H A2y 80% LA EA
CO,. % (global warming potential, GWP) 5 [ /&
E—ER W GER N 100a) W, HERE K 1 kg
T SRR S R0 5 1 kg —SEALRR 4R S SR8 A HU AR
GWP 8K R 71 5 SUAAE 57 0T 5 57 I 18] P 7 A2
T RN R PY . SRFH B R v Ao IR S A FE L R IR R
SARHERGEAT PR B 798, SRS AR R N %R =
AARAE LA JB R L B T PN P AR IR S RN OR . ELAE
B A RIS I I A B R N RGBSR D

KROCEE X A TR FE B HEIX AL B, A0 17
TR0 0 5 1 e A VX A8 TP e o 3% 50 A R R S AR HE T
U RZA, 5] N I 400 i & S AR HE O L AT
TVFY, B R mHEIX ORI R = A A, A
NFRAR IR 3 35 (8 e b b H 3500 08 R AR = .
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1.1 RIS

AR T = X EFEHATFE, RAAL
TR RE Y T 2K 4 28 A RS BT R & R HEH MK 1.em. TR
l4m. & 1.2m fyHEA,
1.2 R

AT R FH BB 2R 25 L i T % = X R R 4R 7R 5
Wiept. FOKRFEARIE AL A K E T Ay, Wi
BKIE 4~6 cm. FIHHERIE T 2RV R A
B WL 1,

®1 YRR EEEEMER

Table 1 Basic physical and chemical characteristics of raw
materials
. E ME mER gk PAIER
Wkt ; 3
. Total Total C/N Moisture .
Materials . . Volatile
carbon/%  nitrogen/%  ratio content/% .
solids/%
¥
C 40.23+0.19  2.184£0.06  18.45 77.9240.03  22.11+0.83
ow manure
Mj;?K?F%ﬂ‘ 39.87+0.15  1.04+0.04  38.34 9.43+0.26  81.64+0.24
aize stover
REE
Mixed 40.19+0.08  2.05+£0.03  19.61 70.01£0.05  81.29+1.28

material

1.3 Rt

ARFFILH 4 NEEE, RA 4 BRI HEIXAE T2
HE, DIBAHIKAT (T A4, DU+
(T2). WX+ (T3). BIP+EE (T4 NREKAH,
BEAT T N 71 d ROHMEARIR G . T AT BA B IR 7T A
WP S HEIK AR ORI B A 26 T REAT=23 1 3 (i@
), FERENTIRS, BEJEM CN R 20:1 £4, &
IKEA 70% A7 HENERIGTFU6RT, BRI HIPR A T
FE B R, 3R T3 A T4 S HE AR kAT 78 2%,
JA RS, #ARAMTHEEM R mAE IR . T2, T4
ACFRAERRIGEE 7. 14 24, 34. 44, 51 RKHEAT A LEH,
H A2 7 38 G HE A I R ok R AR B AN R T B
JIE R SR, R B B P T DA 8 e HE R O S =
Hgpton,
1.4 MHERE
L4.1 HERE

EHEIXAERIG S 2. 5. 8. 15, 30, S1 A1 71K, 4
AT HEAR B N EEGERRE S, AR EYW AR SN
24y, —MELET 4 °C HIUKE P9 TR EEE AL FE B
E, —MEARK, B, e S (TO) .
S (total nitrogen, TN) &, RAFEHEE LK 1.
1.4.2 BEAMKFRARE

ARE SRR A [5] 1.4.1, AR A ASREE H T 10:
00—12: 00. CO,« CH,« N,O FdbA I AR IGER SR -
£ 0~ 20 40 min 435 Fi 60 mL 33 5 2% R4 SARKE i I
B2 500 mL A8, A v B S A [a] S5 = HEAT 40
Hro NH; (WCEERIFH % 30 <08, EAREED . @it
DU KASCKRERS (ZC-Q0004, 1HIL, T E) FIHE S

PN S ALK R SR S B SISO ARG R A
BRSO MR AN SR B R, 33RO 2
£ 10 mL 0.05 mol/L [ 6% & FH W IS A4 HE Y NH;
NH; fKRERS (8] 4 20 min, A48 9 NH; HERCE T
FRWR O R NH, 5 BT RAE . 45 AR R MR AL £
N 10 mL B0 oy [ s ag s kT e pr

B1 RHLEH
Fig.1 Diagram of sampling device

1.5 MEERE S E
1.5.1 ®HIEARH

HEARWEE 24 NEEAL RS (DS18B20, DALLAS,
EHED Bk RN 4 MR, ERED RFTES3A
MR A, TAER 10: 004 16: 00 EHIFCIIRE, FF
EBRE, BN 2 IR P MEE RS H
) HE A T B RD BR 85 9R E . TC AT TN 48 I 76 % 20 #rAX
(GC-2400, PerkinElmer, JE[E) ME. BRI (pH) .
B 5% (electric conductivity, EC) HIll & K H 2 5 17K,
TRmELL 10 1031248, &Y% 30 min, # & 10 min, &
JEJE BOIEW, 4 M pH it (FE20K, Five Easy Plus,
M) Md S %4 (DDS-307A, &k, HED el
7R R H (germination index, GI) % I 4455 1 12
MR (NY/T 525-2021) .
1.5.2 REAKRFRAIATINT

SARRE S T CO,e CH, NLO MR S AR (B 34X
(GC-2014, Shimadzu, HA) #4740 #"), NH; #
T I E BRSO R ) NH, S RS, HERNR SR 1)
NH,"-N. NO; -N % & {f F§ Smartchem200 [1] I 53 41 {X
(AMS-Alliance, KPM, = AXF]) MIE.

= SR HEBCE AW T
dc V.Mt
dr 245x1000-A
K FoONASRHEBGE R, i REARR =M, 1.2,
34y Bl AL £ CO,. CH,. N,O, g/(d'm?). g/(d'm’).

d ) . . N
mg/(d'md); d—j L e ST 2 O, 5/ AR 2 B i
TR, VORI AR, m®s ¢ A, ds M,
NICEREE/RFE, g/mol; 24.5 NTE 101.325kPa. 298 K
ISR BE RAA R, L/mol; 4 REFSMEER, m’.

BB Xowe FITHE AR IR,
XGWP = ECOZ + 28ECH4 + 265EN20 (2)

KA Xgye WIR S, g/(d'm®); E N CO,. CHw N,O
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ARV R A AR T 200 A SR LI R AR HE I 5

325

fHERGE R, g/kg, gkg, mgkg: 7E 100 a I a] R E
CH, 1 N,O 1) CO, =564 250777y 28 H1 265,
AR A KR
C-V,-126
===
AP AR AHGE R, mg/(d-m®); C E IRE S
TR, mg/L; V, NRWWCRFE SRR, mL; 126 AR
W SCTRRE T AR R A5 5 A4 NFRSHIREAL, m’ R
FERT K, he
1.6 BRI
KM Excel 2016+ Origin 2018 1 Surfer 12 #4743
U B HE AT 73 J2 X0 P 0 A B0 A IR 0
2 H#RE5WIR
[EERERAR AT
FACH IR AR N 2a R . R AR R T
w BEJEIERET AR . HERCAIE, SRS SRR, HE AR
PN DL A PR P AR TR R A AR, S 75 8 SR T

x 107 3

2.1

75 —=—TI

m, Tl T2. T3, T4 AFRE AR 73008 67.70. 70.13.
63.12. 67.18 °C, iRl (>55°C) FpEEmfm4r5h 11,
11, 4. 13d, SAHEFGEEERERE R AL,
REIPOACEE T1. T3 fEHEACY) IR E A Bl =, e %
AHERE R AR A R R PR, T3 EE MR FEE T1 AbHEfE
TS, ZEN T2, T4 AFRAESS 15, 264 35. 46. 52, 59.
65 RHBITHE, HIHEE SN T2 B AL+ 1,
FACFEFE RIS K, HEMEMEE G TIRIEE.

Kl 2b AR FE R pH E IR . S Ab B pH HAR
1 2L TR R, kAR IZ R
BEEHEARRIEAT, T1. T2 AHBES 2 RERITHEIFA
FIEME, T3, T4 FEAELE 3 RIAFNEME, pHES RN
10.03. 10.29. 10.33 F1 10.14. 7EHEAEMIZE 3 K, & T3
R FREE A b T AN HoAh A B B R R BE. 58 15~30 K,
Bk T2 A A AL E 8 LT TP Ae . HEARLS AT,
T1~T4 & ¥ 1) pH AH 537 v 8.67. 8.56. 8.96 Fl 8.79,
KRBT pH HRAK. HEALLE A 4 A3 pH E
BIFEA S AR UEN ST (pH M <9) .

70 ——T2 105 +% g 40 ——T2
65| ——T3 100l ——T3 @ -1
60 ——T4 ’ —v—T4 £ 35 —v—T4
Y551 —o— BT s
?5-‘ 50 | Ambient temperature 9.5 E 30l
g ast ‘ s>
o] @ 9.0 5
2.40 - = g 25
535t = g5t =
E( 30 f : Ei
mg 5(5) r 80l <§ 2.0
15} 25| # 15
10 + . iy
S Job oy o0 o L

0 51015202530354045505560657075
5[] Time/d
a. i B

a. Change trend of temperature

0 5 1015202530354045505560657075
i [F] Time/d

b. pHEAZfLE S
b. Change trend of pH value

0
0 5 1015202530354045505560657075

[ [ Time/d

c. B G
c. Change trend of EC

86| —=—TI 75 | —=-Tl 1307
i ——T2 70 [ ——T2 z
S84t ——13 65 ——T3 =125}
B= —~—T4 X —~—T4 =
282t 2 60 £
=] 5] =
g g5 g 100 - Tl
g80- 850 e ™
o
IH 78 | 54 & 751 —-T3
4o =z 40 = —~v—T4
276 S35 2
M0t & 50}
H 74 %25t =
4 4 IR
ﬁn. a0t w25t
15 YN
[ R L S N

0 51015202530354045505560657075
[} 18] Time/d

d. AR R A

d. Change trend of volatile solid content

0 5 1015202530 354045 505560 6570 75
It I8 Time/d
e. TR BAEH

e. Change trend of moisture content

B2 SRR AEAEAT A

Fig.2 Changes of maturity indexes of composting

0 51015202530354045505560657075
I 18] Time/d
£ BT R AR AR L 3

f. Change trend of seed germination index

AN AR FE 4% KA (volatile solid, VS) fIAZ{k i
2d flim. fEBAMEILS RS, EREEA VLI 5
M NH, B3 K%, T1~T4 &FH VS WWILAHT 81.29% 4>
BIRPER] 73.96% 73.10%. 74.74% A1 73.11%.

HERE S 2 % b3 EC AR WK 2¢ AR, Sk
Je 2 R E T, B S22 K. T1~T4 A3 BEC

B AEE 2 REES AL, 20804 2.09. 2.09. 1.30 A
1.41 mS/cm. TEHEACHIEE 3~10 KFTA AP KETH &,
BEJG EC {HLZ M2 PG, JF HAEMEAR /G 1, 304> ALt
BKT PR, FHEEACNIERE T . — B\ N 2kl
] EC<4 mS/cm. HEAR&EH, #5A4b3 EC {H 5370 3.09.
3.11. 2.95 F12.96 mS/em, 353k B fif s E R U,
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Bl 2e AN R Ab 38 AR B K AR AL . 4 ARSI
WIUE S KN 70.01%, B4R R FEEA, SENE
KR TR, B 14 K, S KESH T
30.92%. 29.25%. 35.94% 1 35.94%, FE K A&
WHEFERra T, Kok, HERRF A, T1. T4 Ab¥E
KT R, BRI TR HERE ], S abE
EIKED RN 29.66%. 15.63%. 37.05% Fl 41.38%,
& 43 3L 5] 57.63% 77.67% 47.08% A1 40.89%. 455
B, T3. T4 IR EKERAR A, T2 85 T1 A E
IKER B

HE AR AR 5 b B G AR Gn ] 2f Frs . HEAE AT 4R
YL GLAU N 17.46%, (ETERCRIIMEYFEE, M5 HEAE
BT, HERIREAWT R, ERERER 0~8d, %4k
HGLES =, 2R E B, EHEELEERM, 4 M
56 M GIE 2 5 N 131.33%.  134.49%. 108.76%-
136.24%, 4=#iA %] CAVLERL NY/T 525-2021) X
Gl FIEFEER (=70%) .

2.2 CO, FnCH, HEMI 1
2.2.1 CO, Hakisz

HEAR R 4 N RFR T HER CO, HEBUE 2 K2 AR
EAAL AN 3 iR, CO, HIHE I B4 v 78 HE
(AT 15d, N 24.42~173.03 g/(d'm?), “FIHEHGE R N
80.99 g/(d-m%). FALFE) CO, HEBUEE > HIHIUES 5. 54
8. 8 K, 4MN129.64. 173.03. 117.37. 133.08 g/(d'm?),
T2 A BRI HE O 2Rl i s, 5 T1 ARFEARLL, BP0
B R T HEAR R CO, HEBUR %, T 78 15 Ak B 2 B AR o
(1) CO, HERE % .

—~ _DD
% 200 =15
k Tl &
@ -T2 gy &
5 5 150 S @2 0
g ~T g2 Tl
= 2100 Ko -T2
ok S ~-T3
Z g
SZ s g= —-T4
2 E
o ¥ w0
© 5152535455565 75 G5 15253545 55 65 75

i 18] Time/d
a. CO,HEiG#EF

a. CO, emission rate

i ] Time/d
b. CO, R FHF L
b.CO, cumulative emissions
B3 gfeidfed CO, ¥HdFIE

Fig.3 Emission characteristics of CO, during composting

HEBE 45 R, % AL ER G CO, RANFHE R 2 N
1243, 13.42. 13.08. 13.18 g/kg, AL T2 % T1 )
ERHREAARTF 7.96%, T1 5 T3. T2 5 T4 #tk, &
FRHE & 2> B A 22 0.65. 0.24 g/kg, ¥ 0 &0 P A 78 i
WFE B 2% CO, RARHEE ST T1 AbEE.
2.2.2 CH, HakHig

HE AR I R R S AR Y CH, HFROE 28 A1 R AR R
Kl 4 s, & AbB CH, MAFBOE R MR 5 R,
FESE 15 Rk BIUEAE, 4 Hlik B 33.07. 25.25. 1991,
27.80 g/(d'm?), TEHEEEE 8~ 15K, 4/ kb 2 [A]
CH, HEGE S KB MR N: T, T4 T2, T3, Ml
Mg R (15d), FABPASREEL T RIME: 7

HEARSE 30~71 K, T3 AFEF) CH, HEBUE R & A, T1.
T4 AP, T T2 AbFN RN BEAMENEE RS, T2,
T3 5355 T1ALERAH B, B0 90 R0 78 B8 35 PR AR T 3E A 1
CH, HEBOE %

T Tl 24
- o0

L 40 -T2 . Z
- T3 53
L2 BV
e | ZEo
= i =
527 % ¢
o é 10 :. 5 —.E 1

o N A \y e

:vt 0 y — 3

© 5 15 25 35 45 55 65 75 5 5 15 25 35 45 55 65 75

i 1) Time/d F 7] Time/d

a. CH, HiiG#EF
a. CH, emission rate
B4 SEReidA T CH, 8 HEUFAE

Fig.4 Emission characteristics of CH, during composting

Kl 4 25 R0, BP0AE EALFE 1) CH, EARHEIE
BUNT T1 ACFE, EHEARSS 1 ~8 RZERIBERN, 7EHE
NER)EE 8~71 R, ZRIRELZEWHE K. BANHE LR,
4 AR FRZ JE] () CH, RAHECE R B/MR IR Tl

(3.47 g/lkg) «~ T4 (2.87g/kg) « T2 (2.86¢g/kg) . T3
(1.89g/kg), H T4 5 T2 i ZERAHE, T2~T4 ik
) CH, EFHEIER T1 AFEHIBE T 17.29%- 17.58%
F145.53%, FHUOAN7E AL B35 FRAIS T HEAAR ) CH, RARHE
.
2.3 N0 HEE 2

i I AR A % b B 1) NLO HERUHE 2 A1 8 A HE Al
5, RIAESS 5. 5. 8. 8 Kik FHEME R I,
N 371, 3.80. 3.05. 236 mg/(d-m?®), FEHEACZE 1~3 K,
T2 Ab38 5 H A AL FRAR L FRIR RN, 4 NAEF N,O HEK
HOR AR ZE LTRSS SR, T1. T2 431 N,O HEi
ORI E T &, M T3 T4 2 TR, 7558 8 KA
HELE U, HEARES 8~71 K, FALFEK) N,O HEBGH
RYART TR, BANMERSRES, 5 T1 4B, #i
FNZE AL BRI 4 = T HEAR KT NLO HEBUE %

b. CH, R
b. CH, cumulative emissions

o 2
E ~T1 @03
L3 - £
w an T3 If 2
Le? ~T4 E202
2§80 =
il o @
SE2 201
z% 25
é 1 Z. _;
5 £
Q.0 8
Z 5 15253545556575 O 5 152535455565 75
I 5] Time/d z 5[] Time/d

a. N,OflFiidi =

a. N,O emission rate

b. N,O R B
b. N,O cumulative emissions
A5 fheidizd NO o) H A 4E
Fig.5 Emission characteristics of N,O during composting

HEREIEFE N,O RBHES SR LA 5, 5
T1 ACFEAHLL, B0 AL FE 5560 NL,O IIHFBCA B 21
REHEAE . EHELSS 1~8 R, HEAR N,O HFHCR tHHETK
BH/NE KRN TA<TI<TI<T2, 5 10 KZJ5,
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ARV R A AR T 200 A SR LI R AR HE I 5 327

T1 ALFEF) N,O RFHE & - T B T 2%, 1o HoAthdd
AN RERES: BB, ML 30 RIFUE, T4 AFER
N,O BEFHEERT T3 4bHE. 230 K2/, SAFEHIN,O
A R T AR . B T, 4 MR N,O
ERHREFIN T2 (0.27 mg/kg) >T4 (0.26 mg/kg) >T3
(0.22 mg/kg) >T1 (0.17 mg/kg), T2. T3. T4 AFHHIN,O
RHECER T1 AAFEHR R T 58.82% 29.41%. 52.94%.
2.4 NH; HER#L

HEARR) NH; FF i & 2L PR AT 8d, HFUE & AE
39.16~353.67 mg/(d-m®), “FH#IH 163.42 mg/(d-m*). Tl
T2 SARHEBOE R R TR EH, T3, T4 262
Mo EFE FRERES (B 6), T4 IR/ 8 KiAE
g, oy 353.67 mg/(d'm?), EH 71 K, NH, KIHEEGE
RN 12.55 mg/(d'm?), WA FFIK T 96.45%. T1~
T4 ZLERF) NH, B RFHESE 5008 11,19 12.55. 19.61.
21.40 mg/kg, ¥NIN7E AL NH, HEACGE A 5 & TR E
FECALHE,  HERCE i K T4 A BRRCHE R S /MW T1 AL EE
WINT 91.24%.

T
g 400 Tl o 25
7 350 ™ &
= —— L=
s 2300 w13 BE
# =250 —T4 EZ |5
= 8 2
B 200 = E
T E 150 Bk o 10 —Ti
Z 2 100 Z5 s -T2
g E T3
s 30 g T4
@ & s =1
jas) 0 ——= 5 0
z 5 1525354555 6575 o~ 5 1525 35 45 55 65 75
B [A] Time/d z i} A Time/d

a. NH,HFBt#E %

a. NH, emission rate

b. NH, 2 kR
b. NH; cumulative emissions

A6 3ffeidiz T NH, 6)#34sfE

Fig.6 Emission characteristics of NH; during composting
2.5 BEYNTK

AT 4 AL BE GRS BNk 2 Fon . BdER
B, 2% Ak 3 BG4 O 23 573.33. 25 048.34.
18 826.63. 24 680.09 g/(d-m?®), T3 &b FH )14 I 78 S F A,
R T2 A FRRAR T 24.98%, 78 W] LLAT 20t PR
AR FE P P AR TR S RN, T4 AR BARVN D T AL
B, (AEMIEES, KEHEANRERE, ME T N0
SR SR A4, T T2 T4 AL B CH, 5 28 208
TR RN, N 49.56%~63.96%, 1 T3 4P N,O iR
ERNTTHRR R, AN 45.47%. BIFAFEREWE IR S
AARIRHERCR, WHERIA 20.14%, 1 T2, T4 AbFEH T
B R, RESEHBOE N, B T1 AR = AL
VA NS

2 HRPREIRESEHBEE
Table 2 Greenhouse gases emission effect during composting
SR H S
AbEE Greenhouse gas emission
Treatment equivalents/(g-d"'-m™)

TR

Emission reduction rate/%

CO, CH, N,0 &l Total
T1 1929.68 15 077.21 6 566.44 23 573.33 0
T2 2084.76 12 414.65 10 548.93 25 048.34 -6.26
T3 2031.76 8234.12 8560.75 18 826.63 20.14
T4 2 046.40 12 467.36 10 166.33 24 680.09 -4.69

3 i
3.1 ARIILEMEHMRAIFE N

HE AR P e B B st 8 HR AR P 1 AR A R B
FEMRFE L, VTN HEEOR M E B R bR . AHE 70 % 4b
P RG T FHRIA . FR . R R 2 4 A
Wi. WEFLRE, HEOR R B BT DA 2o R A0 R e
A dOy, BB SRR, HEBRAR T HEY
K E i S, T2, T4 ERIE B R TR,
X ] e PR ot AT R, AR R R KR A
ERAERERTT, BAHAHE— SRR s, 14
BT2 FHEFE R iR s, mRel T T4 #1758
JEALEE, SZAMHIRBE R RN, SRR, 55
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Effects of different processes on gas emission during composting of
COW manure

SHAO Haochen??, YI Shujuan®, SHEN Yujun', MENG Haibo'?, DING Jingtao'?, CHENG Hongsheng'?,
ZHOU Haibin'?*, ZHANG Dongli*?

(1. Institute of Energy and Environmental Protection, Academy of Agricultural Planning and Engineering, Ministry of Agriculture and Rural
Affairs, Beijing 100125, China; 2. Key Laboratory of Technology and Model for Cyclic Utilization from Agricultural Resources, Ministry of
Agriculture and Rural Affairs, Beijing 100125, China; 3. College of Engineering, Heilongjiang Bayi Agricultural University,
Daging 163319, China)

Abstract: Composting manure is one of the most important ways to treat livestock manure in China. Large-scale breeding is an
ever-increasing high demand for animal products, particularly with the rapid development of animal husbandry. A large number
of discharged livestock manure has posed a serious risk to environmental protection. Composting has been widely used as an
efficient technology for the resource utilization of manure. But there is some CO,, CH,, N,O and NH; emission in the period of
composting. The loss of material nutrients can reduce the fertilizer efficiency of compost products, leading to secondary
pollution and the global greenhouse effect. The current treatment of cattle manure cannot fully meet the large-scale production,
due to the simple composting in the low-scale of beef cattle farms. This study aims to explore the emission regularity and
greenhouse effect of different composting treatments on greenhouse gases and ammonia. A 71 d experiment was also
conducted on cattle manure composting in the Miyun District of Beijing, China. Cattle manure and corn stalks were selected as
the raw materials. Four treatments were set (static composting, T1; composting + turning, T2; composting + film mulching, T3;
turning + film mulching, T4). The results showed that the highest temperatures of T1, T2, T3 and T4 were 67.70°C, 70.13°C,
63.12°C, and 67.18°C, respectively, while the duration of high-temperature period (> 55°C) was 11, 11, 4 and 13 days,
respectively. The initial moisture content of the four experimental groups was 70.01%, indicating a downward trend on the
whole, especially in the high-temperature period. On the 14th day, the moisture contents of each treatment decreased by
30.92%, 29.25%, 35.94%, and 35.94% respectively. In the middle period of composting, the moisture contents of T1 and T4
treatments rebounded and increased, but they were still decreasing on the whole. At the later stage of composting, the moisture
contents of each treatment were 29.66%, 15.63%, 37.05% and 41.38%, respectively, with decrease rates of 57.63%, 77.67%,
47.08%, and 40.89%, respectively. The germination indexes of the four treatments were 131.33%, 134.49%, 108.76%, and
136.24%, respectively, which all met the maturity requirements of compost products (=70%). The turning promoted the
temperature rise of the pile from the index of temperature and maturity. Both T2 and T4 treatments showed that the secondary
temperature rose on the second day of turning. The heat preservation of the pile was improved by covering it with plastic film.
All four treatments had rapidly raised the temperature for the high temperature to kill the harmful bacteria, thus making the pile
harmless. The tipping point was beneficial to the emission of CO,, N,O and NH;, according to the gas emission. The plastic
film mulching also inhibited the generation of N,O. The warming potentials of the four treatments were 23 573.33, 25 048.34,
18 826.63, and 24 680.09 g/(d-m?), respectively, at the end of composting. The warming potential of the T3 treatment was the
lowest, while the emission reduction rate was 20.14%, compared with the T1 treatment. Therefore, T3 treatment can be
expected to effectively reduce the warming potential to the maturity of compost products. This finding can provide technical
guidance to optimize the practice selection of composting in small and medium-sized farms.

Keywords: manure; composting; ammonia; greenhouse gas; warming potential
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