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1
Fig.1 Pork carbon label boundary and carbon source in the life cycle
, (2020
{ »
2 [9]
(2019)
{IPCC2006 o
(2019 I, { (COy) . (CHp) . (N,O) .
Hr (HFCs) , (PFCs) , (SFs).
{ 3 s CO, .CH,
1
Table 1 Carbon emission factors in Jiangxi province
Resource categories Emission factors Source

Electricity 0.801/(kW « h) [7]
Tap water 0.910 t [7]
Irrigation water 0.100 t [10]

Bunker coal 1.980 kg [11]

Diesel 2.778 L 1]
Fertilizer 0.8956 kg [12]
Pesticide 12.440 kg [13]
CH, 25.000 kg (67
N, O 298.000 kg [6]

2.1 o
o 2.1.1
N N 2.1.1.1 (5]
s , [14] [16 17] s
. Cy s 20% 65%.
cf:chf @D) N N N N
ii=s,m,t,Cy ’
’ C,/m ’ Cfl (1 s Jz(/ jjj (2)
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43
= wae 0, [P NN Cry=F ;5 XQyy 3
. . +Cr Fyy )
Cre Qyy 0
.C,. 2.1.1.2 2) (3
s Cp 11t :
s Cry Cp= %C £ Z[_“F/»\j XQy (4
Cr 2 1t C
o 357.5 kg,
2 1t
Table 2 Carbon emissions from corn consumption for producing 1 t feed
Emission source Consumption Emissions/kg CO, Data source
FSW 536 t 53.6 [18]
FSE 59.9 kW « h 47.9799 N
FSO 3L 8.334 s
FSF 266.7 t 238.85652
FSP 0.67 kg 8.7033 [19]
Total 357.5
, o 1 =w.esc NN
) ) C e
»1t sC fne s C e
0.2 t 5 { o :
(HJ/T 184—2006) )", Cry =F 1 X Qs (6)
80% 1t 1 250 kg , :F Nay
1t 357.5 kg, o
1t 446.9 kg, 2.1.2.2
N 5) s 1 ,
) 3 , (3, (2) 5 1t
0.2 t 42.8 kg, :
0.2 t 132.1 kg. Cp= 2 Cpy= 2 Fp; XQu, (N
1t J 4 ,11 t )
C,=489.6 kg, 181.5 kg, . .
2.1.2 0.12%.44.13%  55.75%.,
2.1.2.1 4 1t
N N N o Table 4 Carbon emission from the machining
R . R process of 1 t mixed feed
s (kg CO,)
3 0.2 1 Emission source Data source  Consumption Emissions
Table 3 Carbon emissions from the processing C e [15] 024 ¢ 02148
of 0.2 t soybean meal Cme 100 kW = h S0
Cine 40 kg 101.2
- . . /ke CO. C 181.5
Emission source Consumption Emissions Data source fm .
FSW 0.125 t 12.5 [20] 2.1.3
FSE 625 kW+h 500625 [20] 2.1.3.1
FSC 10 kg 25.3 [20]
Total 42.8 [20] ' ’
Cru=3C,, (5) ‘ ’ ‘
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(213 6.18%,
, 150 2.2
km, 10 t , 3
18 /100 km, 1t 2.7 L, ( ), N
5 1t “ + ” o 3
Table 5 Carbon emissions from transporting of 1 t feed .
Emission Consump/t L kg o, Parameter and
source Emissions data source s N
Co 2.7 7.5 (5], . .
2.1.3.2 , o
, , . ( YINY/T
. \ . 65—2004)%,
y 4
735 km( ; N
980 km, 490 ; ;
km), 30~40 t ( o
30 t ), 45 L./100 km, C, :Z%‘,d(l,,, D)
N . s =r.d
. ; - Lt . C,
1.2 t, 13.2 L, .Cu
5 6, 1t .
C, =44.2 kg, 17%, 2921
83%. C v v . .
6 1t
Table 6 Carbon emissions from transporting the raw X 2.1 C )
materials of 1 t feed
/kg o
Emission Q)nsump/lil<;n CO; Data source ’ ’ '
source Emissions C,=C,, (10)
C 13.2 36.7 (5], !
1] T We4Cs NN
2.1.4 ’ Co
) (1, N .C,. )
Co. o
Cr= 3 Cu=Cp+Cp+C,=189.6+18L5 o=y X Q, an
+44.2=715.3 kg €)) .F,, Qo
68.45% . ,
25.37%, 7

7

Table 7 Carbon emissions from the energy consumed for raising a pig

/kg CO, /%
Emission source Consumption Emissions Proportion Data source
C o 4.43 t 4.03 21.46 [23]
C e 9 kW « h 3.55 18.89 [24]
C e 6 kg 11.2 59.66
C,, 18.7 100.00
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2.2.2 kg N,O/a; Nex N
. o ’ kg N/( ca) ;MS
2.2.2.1 (IPCC s ) 7%;EF N, O
»(2019 PR . kg N,O-N/kg, 3.5;44/
) ( 28=N,0O-N N, O .
5 b New =N OM 16 (13)
( )o eX — IN rape 1000
1.0 ke CH,/C  «a), N e (ND) , kg N/
3.5 kg CH, /(. +a)®, (1 000 kg c ), 0411; TAM=
: 4.5kg CH,/( +a), , kg/ . 28160
160d 160 d,
4.5%160/365=1.97 kg Nex 1.84 kg N/« a), 12y,
CH,/ .
44 .
2.2.2.2 N2Oy=Nex « MS + EF + 55 =0.709 kg N.0/
) ( )
. (IPCC ) ’ °
(2019 )L 10.25, 2.2.3

(10) &, 9,
C,= > C,=18.784260.5
d

N,O,=Nex « MS « EF - ;g A2 979 98 ke o
:N,O, N, O , , 110kg
8
Table 8 Carbon emissions from intestinal peristalsis and excrement of a pig
/kg /kg CO, /%
Emission source Gas discharge Carbon emissions Proportion Data source
CH, 1.97 49.25 23.47 [3]
N, O 0.709 211.3 76.53 [3]
Cha 260.5 100.00
9

Table 9 Carbon emissions from slaughtering and processing of a pig

/kg CO, /%
Emission source Data source Consumption Emissions Proportion
C e [25] 0.6 t 0.546 10.2
C e 6 kW « h 4.806 89.8
1 C,, 5.352 100.0

b b
Note: The sources of various energies consumption in the process of slaughtering a pig are partly from the survey results of

some industries and sensitive data of enterprises.

. 2.8:1, CO,  17/10000X2.7X5=0.025 kg,
308 kg, 27.65 kg, 2.75 kg CO,
335.65 kg; 8 9, \
240.09 kg CO, . 2.4
2.3 9 .
. 5.352 kg/ 89.8%
10 t 18 /100 km, 2.778 , 0.063 kW « h/kg,

kg CO,, 500 km , 1 kg 0.0505 kg , 2.8 kg,
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2.5 ,  45.29%, 1 kg
7.3 kgs
’ ’ 7.3 C()Z /kg9
10 11, 1.4 kg, 5
( N N 2) :N,O
’ ) ’ 3986%9 ’
18.9%; 3 .
(D 530.2 kg, 11.29%; 4 CH, ,
: 9.29%;(3) ,
( N ), 52.69%; N ,
. ) o
10
Table 10 Carbon emission composition of a pig in each link
Link Emission source Emissions/kg CO, Proportion/ %
26.751305 5.05
Feed consumption 48.702815 9.19
42.459725 8.01
18.32649 3.46
100.22509 18.90
3.658585 0.69
240.12401 45.29
4.0313 0.76
Breeding process 3.54843 0.67
11.2079 2.11
CH, 49.25 9.29
N, O 211.3 39.86
279.33763 52.69
Transportation of pigs 2.75 0.51
0.546 0.10
Slaughtering and refrigerating 7.622 1.44
8.168 1.54
Total of carbon emission 530.245 100.00
Equivalent to carbon emission per kg of pork 7.3
11
Table 11  The emission load and proportion of each emission source produced by a pig
Emission source Link Emissions/kg CO, Proportion/ %
Water 26.751305 5.05
4.0313 0.76
0.546 0.10
31.328605 5.91
Electricity 48.702815 9.19
3.54843 0.67
7.622 1.44
59.873245 11.29
Coal 42.459725 8.01
11.2079 2.11
0 0.00
3 530.2 kg, 7.3 CO,/kg,
1.4 kg 5 o
3.1

3.1.1
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Carbon Emission Estimate of Typical Swine Supply
Chain in Jiangxi Province Based on LCA

ZHANG Zhenhua',HU Kai* ,ZENG Deyuan'**
(1. Jiangxi Open Economy Research Center, Jiujiang University, Jiujiang , Jiangzxi 332005, China ;
2. Development Research Center ,China Post Bureau . Beijing 100868, China ;
3. School of Economics » Hainan University » Haikou, Hainan 430072, China)

Abstract; Taking the carbon emission of typical pigs in Jiangxi as the research object, the Whole Life
Cycle Assessment (LCA) method was used to construct a carbon emission calculation framework for the
whole life cycle of pigs including feed, pig breeding., pig feeding. slaughter and processing, packaging and
dissection, transportation and storage, etc. The actual technical data of the pig industry in the Poyang
Lake area of Jiangxi Province were taken to calculate the specific pork carbon emissions in Jiangxi. The
study found that the carbon emission of per kg of fresh pork was 7.3 kg, five times of the standard carbon
emission. In terms of the composition of each link, the highest was the pig breeding, accounting for 52% ;
as for the composition of emission sources, the emission of Nitrous Oxide (N, O) was the largest, account-
ing for nearly 40%. It is recommended that (1) low carbon technologies should be applied in the feed
planting and processing stage, and the use of chemical fertilizers or pesticides should be reduced; (2) In
the pig breeding stage, the breeding model should be improved to reduce carbon emissions from excre-
ment; (3) natural gas, clean energy such as solar energy should be used to replace coal and oil.

Key words: pig supply chain; carbon footprint calculation ;LLCA;greenhouse gas
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( 14 )
Application of Animal Ecological Nutrition in Nitrogen and
Phosphorus Emission Reduction of Livestock

GUO Yongqging, DENG Ming, LIU Dewu,SUN Baoli*

(College of Animal Science , South China Agricultural University s Guangzhou ,Guangdong 510642, China)

Abstract: Nitrogen (N) and phosphorus(P) are important nutrients for livestock production, which
are very important to maintain the health and performance of livestock. The utilization efficiency of N and
P is closely related to the level of N and P in the diet, and the composition of feed materials. The undigest-
ed N and P are discharged from the body with manure and urine, which is harmful to the air, topsoil and
groundwater quality, and further affects human health. According to the principle of animal ecological nu-
trition, the environmental protection formula technology of nutrition balance, high digestibility and less
excretion can reduce the input of nutrients such as N and P, and reduce the excretion of N and P in feces
and urine. This paper, therefore, reviews the concept of animal ecological nutrition and its application in
the reduction of N and P excretion from livestock manure in order to provide a reference for scientific diet
preparation and environmental pollution reduction.

Key words: animal ecological nutrition; livestock; nitrogen and phosphorus; excretion reduction



