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RN 90 d. RH i T2 P A B IR BE IR R (16. 544, 3) °C, BEIRIE N 24.6 °C, RAKEE R 7.2 C.
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£ 24.2 cm, 545 cm) N, FEEH HE RS N 45 em, CM, M2S1 Fl M1S1 &b 38 41 ¥ kL & 2 51 ok 18,
14.34 F1 12. 00 kg, #1056 1 (0] AS 50 M
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5 DA R AT AR AR TR B R INNOV A 1412 214858 7 % 3% 4 W I {X ( LumaSense Technologies
A/S, Ballerup, Denmark) #f 1790 &. 4 SR HEAGE & R AR (D ITEAEH.
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WIS TF AT R IR A 435, RIERZ 500 g 4R FERE M, 40T T T (dry matter, DM, 105 “CHt T
24 h) | ¥ & MEFENA (volatile solid, VS, 550 ‘CHJ%E 4 h) . &% (total nitrogen, TN, H,SO, —J& & hil ik 7 7%
%) S A HLEK Ctotal organic carbon, TOC, & Ak #4862 41 A M0 25 B 1) 0T & 40 4. A3l SR L3R 1.

®1 PEABFENELER

e TH/ 5 P 44/ BA/ A LK/ A Lt
(g kg " (g+kg H) (gekg ) (g kg C/N
CM 174.82+3. 34 142.05+2.09 3.2040.23 86.88+4.55 27.15
M2S1 223.30+4.31 193. 16 £5. 26 2.9240.28 123.79+£6.74 42. 39
MI1S1 279.60+£2. 46 252.52+3.22 2.60=+0. 31 178.2349. 31 68.55
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TR AR AR AT DL 3 A 2F 2 R B AHERCR (p<T0. 05). 3% AT AE & phy T4 A 184 I T 4k v 1% T I8 ik Ttk 1 L.
B, A9 EfE NH 4248 T REE A, W0 T RARVER . 0 T &S HECT L TR, A T LA B
FEAE R NH sl & ASHE DA A 58 AR ST IR0 1 i A 5 R DA R AR S A AR L
Hh, MIS1 b3 &R BB B 3575 T M2S1 ARBRL (p<<0. 05) , X AT 42 i1 TRk 00 FL B B Fifi 25 4 R
IR ORI TTE: b N 1 N W % N o S NT(1R: ) | IR < R WK 2 3



% 3 Rk, F. BRI WA T F EREELRERAFRBE LML 0 3

161
j‘i_? —— CM —#— M2S1 —a&— MIS1
g 1.2
o0
E 0.8
~ . -
]
2 04f
iy
Z.
0.0
0
TefFRTiE)/d
1 NH, HERfE 2
*2 SEERHB=E
2 OB O ot &
W - - — - : -
NH;/(mg « kg™ ") N,O/(mg * kg™ ") CH,/(mg -+ kg ") CO,/(gkg V)
CM 16.00=£1. 29a 11.23£1.52b 839. 87+£52. 56a 8.4140. 81c
M2S1 4.54+0.62c 19.83+£1.57a 81.24=+13.52b 59.76=+1.22b
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P W A R BsE o o7 200 7= A 0 0 2 5 HE B 027 R, AR 5 0 T AR T R HE R R L R
B, AR Y Be A0 AL AUTE 100 a RUBE B B9 3G I 7 3430 o — A ARk 19 28 A% F0 265 %, 130 & T 5e 4+ 3¢
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86.13% (p<<0.05).

Ecoreg = 28E e, +265(Ey,0 + 0. 01 E gy v X 44/28) (2)
Kb Ecope MR ESEHGE, g/kg, VL CO, 115 Ecu, 8 CH, 9 BFUHEUE . g/kg; Ex.o N NLO 5
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i - SR AR/ o R S HE R LBl 6
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CM 26.5541.67a 0.2140.02 11.20£1. 23 88.60+1.21
M2S1 7.5540.28b 0.2140.02 69. 65+5. 00 30.1445. 00
M18S1 3.6840. 14c 0.66+0.02 49.41+1.35 49.93+1. 36
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6. 11 {5 A1 8. 97 i A FEMBE AR T LRy 2+ VIRA BT, S A HE il i B W T 76.58%, SR MR A
Fefl ok 1 s 1, Sk W AUHE = A d > T 38. 91 %,
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A A AR b SR EE SR HE R IS 71,57 06(2 5 D 86.13%0(1 = 1),
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Effects of Sawdust Addition and the Mixing Ratio on Ammonia and
Greenhouse Gas Emission from Stored Cattle Manure

ZHU Hai-sheng', ZUO Fu-yuan',
DONG Hong-min*, LUAN Dong-mei®

1. Department of Animal Science, Southwest University (Rongchang Campus), Rongchang Chongqing 402460 s China ;
2. Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of

Agricultural Sciences, Beijing 100081, China ;
3. College of Animal Science and Technology . Northeast Agricultural University , Harbin 150030, China

Abstract: Solid manure heaps can be a significant source of ammonia, nitrous oxide and methane emissions.
Nitrous oxide and methane are important greenhouse gases with respective global warming potentials 265
and 28 times higher than that of carbon dioxide. Nitrogen losses via ammonia volatilization during storage
may contribute to eutrophication and acidification of the ecosystems. Ammonia and greenhouse gas emis-
sion can be influenced by promoting aerobic decomposition during storage. Addition of C-rich bulking a-
gents, such as sawdust, may provide an approach to the reduction of ammonia and greenhouse gas emis-
sions. In a laboratory experiment reported in this paper, the static chamber technique was used to investi-
gate the effects of mixing ratios of sawdust on ammonia and greenhouse gas emissions from stored cattle
manure. Three treatments were made: cattle manure without sawdust addition (CM), sawdust addition to
the cattle manure at a manure-to-sawdust ratio of 2 : 1 (M2S1) or 1 : 1 (M1S1), (W/W, DM basis). Nine
polyvinylchloride cylindrical (30 cm in diameter and 90 cm in height) static vessels were used to measure
NH; and greenhouse gas emissions. Fresh cattle manure was collected from the Experimental Farm of
Rongchang Campus of Southwest University in Chongqing. Having been thoroughly mixed, cattle manure
was filled into 9 barrels (24. 2 cm in diameter). The barrels were enveloped by static vessels while gaseous
emission was measured. The stacking process commenced on September 27, 2014, and gaseous emissions
were measured from 9:00 a. m. to 10:00 a. m. for 90 days. The air temperature was 16.5 °C (Maxmium:
24.6 C, Minimum: 7.2 °C). and the relative humidity was 92.6% (Maxmium: 96.1% ., Minimum:
77.1%) during the period of storage. The results showed that sawdust addition significantly affected NH;
and greenhouse gas emissions from cattle manure during storage. Compared with CM, cumulative emis-
sions of NH; and CH, from M2S1 and M1S1 were significantly smaller, and cumulative emissions were
16. 00, 4.54, and 7. 05 mg/kg for NH; (»p<<0. 05), and 839. 87, 81. 24, and 65. 69 mg/kg for CH, (p <<
0. 05) respectively. Conversely, cumulative emissions of CO, increased significantly with increasing saw-
dust addition, and were 8. 41, 59. 76, and 83. 83 g/kg for CM, M2S1 and M1S1, respectively. Cumulative
emission of N, O was significantly higher for M2S1 (19. 83 mg/kg) , but was significantly lower for M1S1
(6. 86 mg/kg) than that of CM (11. 23 mg/kg). On the basis of 100-year global warming potential for CH,
and N, O, total greenhouse gas emissions were 26. 55, 7. 55 and 3. 68 g/kg of manure weight based on CO,
for CM, M2S1 and M1S1, respectively. Mixing with sawdust significantly decreased total greenhouse gas
emissions from cattle manure by 71. 57 % for M2S1 and by 86.13% for M1S1 compared with CM. Mixing
with sawdust during storage of cattle manure was shown to be an effective manure management practice to
reduce ammonia and greenhouse gas emissions.

Key words: cattle manure; sawdust addition; storage; ammonia; greenhouse gas
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