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Abstract: The composting of livestock residue (sheep manure) plays an important role in grass—sheep—field of modern agriculture and ani-
mal husbandry recycling production. In order to develop an effective material for controlling nitrogen loss in the aerobic composting process
of sheep manure, a carbonaceous amendment mixed with sheep manure and rice straw was adopted in a 34—day composting experiment. And
to aim to determine the effect of carbonaceous amendment on nitrogen loss in the aerobic composting process of sheep manure, the tempera-
ture, NH; volatilization rate, N,O emissions flux, and nitrogen content of the composting body were monitored. In the current study, two treat-
ments , i.e., (i) aerobic thermophilic composting of mixing sheep manure and rice straw (CK), (ii) on the basis of CK, adding 15% (m/m)
carbonaceous amendment(CA ) were conducted. Compared with the CK, the carbonaceous amendment rapidly increased the composting tem-

perature from 1st to 7th day, while did not significantly increased composting temperature from 8st to 34th day. After 34 days of composting,
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the total amount of NH; volatilization was 368.38 mg-kg™" in the CK and 175.63 mg-kg ™" in the CA. The total cumulative N>O emission flux

was 50.38 mg - kg™ in the CK and 88.94 mg- kg™ in the CA. Significant difference on the total amount of NHj volatilization between the

CK and the CA was obtained (P<0.05). However, no evident difference on the total cumulative N2O emission flux between the CK and the

CA (P>0.05) was detected. The results indicated that NH; volatilization was the main ways of nitrogen loss in the aerobic composting pro-

cess of sheep manure. The nitrogen loss was 50.49% in the CK and 32.63% in the CA. The carbonaceous amendment significantly decreased

the nitrogen loss of sheep manure compost(<0.05). The nitrogen loss can be decreased by 35.37% .

Keywords: composting; carbonaceous amendment; sheep manure; nitrogen loss
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Figure 2 Schematic diagrams of measuring ammonia volatilization

(4)N,O HEc i & K R R F S SR
-SRI EIE . NoO MR AR R B WA 3 s « I
g 97 B AR RS (75 8 em (R YR 3 em BRI K
18 ecm I IAANIA 22 em) 5 BEFE—AFF O 10T K
IR F A (K 20 em, 95 20 em . 5 30 em, 2 N 12
L), RIS N 1 em (9 PVC AR, i 1 B0k 45 B2 i
s PEAR AR — T Y 2/3 85 8 OE P )R AN U
AL, BUTFL A € 15 e S R A %8 b B s AR AR A3
FRER A AT SR AR BE . 2 ) FHEAE P 4R 1.3
7.13.18.27 .34 d, AT NoO U RE b R 45 50058
F9:00—11:00, £5Ab B 52 I #2258 RERAE AR G
JE 5 AR K, F0.5.10.15 min J5 4
SR 100 mL, 78 % 100 mL AR SFEAS  1F
O3MT e BEANAS R 3K, A AT (5
GC—14B) I E SAEH NLO FOHERE . NoO HE 8

F=pxVx(de/dt)x273%25/[(273+T)xm]

K, F o N0 AR H BRI  mg - kg™ -h' s p 9l
SRR S T BB N0 4 1.978 kg-m™; VR



2019% 4 B

IR, 5 R IEHRL X 2 AN T R UK R 931

FERR THHR 23 1] B9 FR , m? 5 de/de S RRERR P A0 A A
B R B2 AR AR 5 TR SR AR b B2 v R AR N B9 1 R
B, °C 525 A HERE B0 5 NoO AR 4 2 1 TR
b s m MR T IR ko NLO HERL B DR AHAR
2 YR BURE IR () 5 A NLO HEBGH 2V 3408 5 1% B iR 1Y)
T, 15 H B —1sf 8] BE A NLO HE R &, FRB 4% 1k ) B
NoO HEAC AR Y B

(5) A F 4t 2 2010 AR 4 3 o i 0ol R vp IR 43 T
PR (X A2 ) SRR R IR AL:

N sse=(N\—H/H34X N34 ) IN X 100%
b, NOSHENE T IR AT A B S B (LA T2 ), %
H R HENE 1 d R332 03 80, % s Na R HENE S 34 d
Bf 4 0T 4 53 8K, % 5 Hau oM HENE 34 d B JK 49 o it 43
], %;

(6) PRARE

N = Nexmss—N womss ) Nexnsxx100%
1.4 HIELES ST o

B3 % F Microsoft Excel 2010 23 SPSS 23.0 ¢
it s .

2 GHRESW

2.1 EBRHEEPRRETK

T 2 o W T o R AR W TG Bl Re T AL
R fif ol % S R Bk B F A BRI E L S
—I LA BT FE A AR AR v MR IR A
A ETHE T R R RE U BIME RS | A IR R
AN BE I BT H 2 5 2 5 A T R ) AR Ak
P HENEJS 55 1~7 d, 2 440 21 A0 HE A I 32 3 ek |
Fh, AH CA Ab 3 (% 3 AR I8 B b T3 B BH 8 B F CK &b

WA 2R oK
PR

FH, CA Zb 35 A HE AU B2 AE 55 2 d iR A KB (76.83 °C) |
CKALHETESS 7 d ik e KAE (67.35 °C) s HENEZE 8~34 d,
CA KbF ) 3 NE IR B A bR CK AR, {H 25 55 iR 3
BN ARBUES R CA L CK b B HE AL IR & 7E 55 C LA
YRR T 18~20 d, £ A e ik HEJIE G AL RN S

22 HIREEPAFAESEZSEEZN
K5 AMEE L R A E SRR SRS

mgk, i s Al 2 ME B 2R A LA SRR
FRER A LS, CA R 25 AIA S BN T
CKAb#,

HERE L FE Hr CA Zb B A £ 25 A% /N T CK b 3
(K3) e HENE SRR CK A B SR T i
SEP/INIE R ) BT ZEHERR SR 2 d iR F i K AE (2.26 ¢
keg), ZJa—HERIN TR ARILEH CA Kb
ARG EE TN PR 7~13 d A8
AR BE B K, 55 13~34 d A AL IR A 0 - 2% . HEAE
AR CA CK AR AS RS EAE 1~3 d 257
/N, CA AL BRI RS A A S AR 7~34 AW AL T CK Ak
B, CK A P P A 2 R AR HE AR5 3~7 d BT
WE R fe K
2.3 R RS RS EHE
2.3.1 NH:3% kR

FH P16 A1, HE R el 2 o 2 S b B A NHs 5 &
R EYRBUON S TR R AR, H AT
Ab PR HEAL /R NH, 35 % SR R B[R], A HE 2
o CA Kb PR NH, 44 & R B AT CK AR P, HEAE
55 1~7 d, 2 A0 PR NH, 4 & R B el BT, 7258
6 d ik e KHEMOEAE , AN ] b 2 ) NH, 7 & o 2 R 9H

W R RS AR AL
4% BRI TR A7

550.5.10.15 min fif
FHEH R

AE B U TR AT 1 min, JTBH BT
oK I AT KA BLUARIR S

) &

@ @

PAN)

®

B3 NOHEMMETE

Figure 3 Schematic diagrams of measuring N>O emissions



932

URIEIRCX ity F38EF 454

3 CK>CA; HERRSS 8~34 d, HEAEAA B NH, 4% & % 8
AR 52T R 1 A A A, (F g O R 5 it X CK Ak B
NH:#% & 05 i AiE 4 B K F CA Ab 38,
MAHENE A NH, BFUE K sk B (B 6) , HERL 5 5
1~7 d, Fir A5 A3 NHL 35k R Pk -7, 257 d
i CK AL R A HE AR & NHL 4% & SRR K F CA 4 FE 3
ZRALEE(P>0.05) ; HEIE S5 8~14 d, CK AZb B iy 3k
JE A NHa % & B i R, FLIE 3 1 1 CA AbFE,
5514 d i CK AR FR A 3ENE /R NH % & B E B E KT

97

69

59r

49t

HENEL EE/C

39r

29+

19

CAZbH (P<0.05) ; HEALJS 55 15~34 d, CK Ab 2 iy E AT
T NH %k RR AR 2P0 BT # 1 CA &b
PR HENE A NH, 34 & B A IR B B - 22 , HAE
HERE J5 3 LT JCH i, 3EAE 2R 34 d i, AS [R) b 3 A HE
NE A NH % & SRR 22 S ik i 25 /K- (P<0.05) ,
BRI N CK 4L (368.38 mg - kg™ ) >CA 4P (175.63
mg-kg™!) ; HAHENL L FE T CA Zb PR NHL 4% & B
B CK AR T 52.32%,

2.3.2 N,OHEjk

-©- CK
-8 CA
- IRIREE

3.01
T 241
oy 1.8
%,3 1.2r

0.6

1 3 7 13 18 27 34
HEAE I E]/d

307

%60 &

221

it/ ke

® 18r

v e

1 3 7 13 18 27 34
HE AR s a] /d
-©- CK

HENE RS [E]/d
4 RS RPIEETW

Figure 4 Temperature dynamics during composting

1.01

0.8

.kg"

1 3 7 13 18 27 34
B A )/

AR g kg

1 3 7 13 18 27 34
HENE T (] /d
8- CA

5 B ERIESERTEN

Figure 5 Changes of different nitrogen forms during composting
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(Y RIURLIR e BEHRL , 76 HER TR BLALBR 254 , A R T
PEEHE AR K A BRAR (32 2) , AT 8005 T 34235
HE N SR SE R R T, 5 CK AR, CA AR FE NLO
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Table 2 Change of moisture content during composting process (%)

M I [
b3 - - ” - - ”
$1d #3d $7d $13d #18d #27d #344d
CK 66.94+0.74a 64.01+0.67a 61.80+0.84a 57.49+1.19a 54.78+2.01a 50.80+1.14a 45.06+0.68a
CA 65.18+0.90a 63.16+0.58a 60.13+0.60a 55.49+1.09h 53.54+1.89a 47.50+1.93b 42.74+2.09h

HECHE I, W] BE S R PRT NHEIH ) BRI J5 1 Ak

4 it

(1) 5 CK AL FEAR EE , 7 o SE 4R (CA) B 242
HETHENE G 565 1~7 d MERE IR Pt b T, (H R AR A 8~
34 d, PR A f A B 2 SR/

(2)HEE 34 dJ5 , CK .CA Zb PR & 45 & BFLES
)4 368.38 .175.63 mg- kg™, Ak A HE i H A4y
51247 50.38 .88.94 mg - kg™, AR R KA1 50.49%
32.63%; FREHE N L B P 2 HE R R AR R 2
AR, SN R AR 2 BRI T A 2 HE IR R =
RF(P<0.05) , B RE A DU A P h g IR A
R AT 35 35.37%.
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