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Greenhouse Gas Emissions in Different Pig Raising Modes
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Abstract: Livestock production is an important contributor to greenhouse gas emissions. To evaluate greenhouse gas emissions of different
pig raising models, an experiment was carried out in a bio—bed and a traditional cement floor barn in Liuhe, Nanjing. Concentrations of CH,,
CO, and N,O in the air of the barns were determined. The fluxes of greenhouse gas emissions from different barns were estimated based on
carbon balance principle. The average CH,, CO, and N,O concentrations in the bio—bed were 61.2%, 78.6% and 125.0% of those in the tra—
ditional barn, respectively. Compared with the traditional barn, the average flux of CH, was 36% lower, but that of N,O and CO, was 10 times
and 1.4 times higher in the bio bed. Taking into consideration the traditional farm manure composting and swine lagoon in the process of fol—
low—up management, the total greenhouse gas emissions as CO, equivalent per day per pig from the bio—bed were 26.3% more than that in
the traditional farm during the experiment. Carbon dioxide, followed by N,0, was the main contributor to the total greenhouse gas emissions
in the bio—bed.

Keywords: bio—bed pig raising; traditional barn; greenhouse gases; emission
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Table 1 Changes of greenhouse gas fluxes in bio-bed and traditional barns

AHFBEHEGE B Fluxes during each period

miH Mean+SD
0~28 d 29~43 d 44~58 d 59~72 d 73~89 d

CHy/g-3k+d"!
KR 3.50 3.30 2.98 342 3.89 3.4420.12b
L 5.20 5.44 4.68 5.52 6.29 5.410.16a

N,O/g -3k +d!
B RS 2.68 3.01 3.57 4.49 5.06 3.61+0.08a
Vi 0.41 0.46 0.35 0.22 0.29 0.36+0.02b

CO,/kg+ 3K+ d!
KRG 1.96 2.03 2.06 225 2.40 2.12+0.06a
L 1.42 1.39 1.58 1.47 1.78 1.52+0.04b

TE A I BeHERGE % BT R A5 R HERGE I Mean=SD FEAIACEASE s a, b 1548 Rl i SRR R A UAHEGE A 3] 0.05 3E K.

Note: Fluxes during each period refer to the average of the fluxes at the beginning and the end. Mean+SD was the weighted average. a,bmean that the flux—

es for the same gas were significantly difference between different raising modes at 0.05 level.

AR08 FEl 43 ) i 56.70~137.70.0.16~2.30.0.15~5.10 g -
Skted, HP S HERGE IS 51l 97.20,1.05,2.53 g-
Sted L AT HEREEF B R 97.5%1 C L CO, B
RAAL, LL CH B RIIK I C LY 2.5%:C0,.CH,

R2 BEEEERRAEHEELEFREESEN
HER @ = (g3 -d™)
Table 2 Greenhouse gas fluxes from pig manure composting

and swine lagoons

S Source  Z#ICHk Reference  CO, N,0 CH,
HEAE Wolter 137.70 1.22 5.10
Fukumoto!” — 2.30 2.60

5 —nghs — 0.53 2.28

2 E 56.70 0.16 0.15

FHIE 97.20 1.05 2.53

&= 200 16.23 — 15.31
SEHIME 16.23 15.31

Ak 2 v HE O 32 B = R L N0 HEOAT LA Z
I 51,

A T REG BRI, LART A FT 4t SR 0 SRR 15
Gt T5 KSR E ARG 0L (3R 3) . K%
K5 KIS HE CO, MBI = S n gl
3.27 kg + 3k -d ™, CO, HE L& T N OH B B OK, iE
65.0%, FHUE N0 (5 33.0% , CH, U7 i Fu il 5 fiK L X
H2.0%. 1EGNESRRELEHEL CO, i E
M EEN 259 kg- 3k -d, Hi €O, N0 . CH, HEjik
T Y L 450k 63.2% 16.1% .20.7% , CO, HEjik
ST R K, S R BRI T a5 R — 8 ARmif%
Gk CHy BB E S A 1531 g- k' -d? RIE T
b3, X HME G Y CH, HEBUA BRI . 76
AR, s AR R, -
CO, MY 67.6%, HEAE . fbFEH 2505 18.1% .
143%, SR, KEERFE G R H CO, i HE

*® 3 ABARMESEDRESEHMIBER

Table 3 Comparison of greenhouse gas emissions from bio—bed and traditional farms

1A FEEEL Feeding mode i Sources CO,/g+3k"-d” N,O/g+3k"d™ CHyg3k™"-d™ JIE-CO, Y5 Total-CO, equivalent/kg+ 3k« d™!
KRS s 2 120.0(65.0) 3.61(33.0) 3.44(2.0) 3.27
HEAE 97.2(20.8) 1.05(66.7) 2.53(12.5) 0.47[18.1]
1E555Y) &= 16.23(4.4) — 15.31(95.6) 0.37[14.3]
W 1520(86.8) 0.36(6.1) 5.41(7.1) 1.75[67.6]
R 1 633.43(63.2) 1.41(16.1) 23.25(20.7) 2.59

T AR - CO, 2 5 T ) 5 R A S M iR 2 A HR AR B s O I ROMEES CO, b 5 X BB KT 20 L8, %05 [ TP BTN TR R D) i

A BRNE D, %,

Note: The total CO, equivalent refers to total greenhouse gas emissions per day per pig during the experiment. Data in the parentheses refers to the per—

centages of CO, equivalent value of the total , %. The values in the square brackets refer to the percentages of different source emissions of the total , %.
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(1) REER AN CH,.CO5 N0 [ F- 209 B 433l o2
1585411 61.2% .78.6% .125.0%.,

(2) BT 25 9 Y5 CH, HElE s AL G &
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& 10 f5H1 1.4 5.
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