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Abstract: In order to clarify dairy farming greenhouse gases ( GHGs) emissions in China and to guide GHGs emission re—
duction one dairy cow annual GHGs emissions has been evaluated in this study and the following results are gained: In
manure management the GHGs emission could be reduced by more than 90% through anaerobic digestion ( AD) compared
with uncovered anaerobic lagoon and the reduction could reach as high as 98% through combined AD and gas tight storage
of liquid digestate; Amongst the methane elimination contributes 98. 3% . The maximum negative emission capacity resulted
from manure utilization could reach 3. 611 tCO,e*a " through substitution of fossil energy and mineral fertilizer and soil
carbon sequestration. Considering the whole chain of dairy farming under different scenarios of manure treatment and utili-
zation the combination of AD biogas and digestate utilization could achieve the lowest greenhouse gas emissions as 3. 742
1CO,e*head 'a™"  which is 65% lower than that of manure uncovered anaerobic lagoon and 30% lower than that of ma—
nure composting. Finally AD is preferred for cow manure management. Full use of biogas and digestate is an effective way
to reduce GHGs especially methane emission on dairy farms.
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N N 14.88 t*a ™' ( 1)
o 6.53t+ 'a”! km ° % =20t
351) °
2.742 1CO,eva”™'( 1), 0.034 tCO,eca”'(
2.1.4 2)
1
2 23
(tea™l) % (tea™l) (1CO et ! ) (1O eva™")
2.612 25.00 10. 448 0.217 0. 567
1.926 87.33 2.205 0.737 1.419
0. 986 88.54 1.114 0.275 0.271
0. 842 88.73 0. 949 0. 576 0. 485
a 0. 164 100. 00 0. 164 0 0
6. 530 — 14. 88 — 2.742
la 0,
2
; ‘ ke WP (kgCO,ea™")
€O, 3.096 kgCO, *kg ™' 10. 94 kg 33.87 1 33. 870
CH, 175 mgCH, *km ™! 37.20 km 6.51 x10 73 28 0.182
N,O0 6 mgN,O+km ™! 37.20 km 0.223 x1073 265 0. 059
— — — — 34. 111
a 20t 50 km 14.88 0.84 kg*L™"; b
( 2013) ™
2.2 CH, 6.53t+ “'a’’
137.13 kgCH,» ~'a”'
0 3.84 1COes  ~'a”',
EF  =DMI x 1]1(;[5/0 x 365 (2) 2.3 \ i
. EF kgCH, * (
ta'; DMI kg« 'd7h ) o ¢
MY g CH, *kg ™' DMI 19 ~ 2019) © 2018 ~2019
21.4"° 21, 7800 kge  “'a™'
3
349.53 0.48 +kWh~'? 728.188 kWh 0.6101 kgCOyekWh=' 17 444. 267
49.33 650 et7! 75.892 kg( 1.747 GJ)  89.001 kgCO,e*GJ ~' 16 155. 485
b 60. 84 7 L7 8.691 L(7.3 kg) 3.096 kgCO,e*kg ™' 1 22. 601
459.70 — — — 622.353
‘a 5500 kCal *kg ™' 2018 2019 600 ~700  et~! b 2018
2019 6~8 L°! .
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N N0 kgN,O-N<kg ™ 2.4.4
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EF, S N N0
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Nex/( kgNe ~'a=h) 91.26 91.26 91.26 91.26 91.26 91.26
AWMS/% 100 100 100 100 100 100
N,O EF; " /(kgN,ON<kg™'N ) 0 0.01 0.005 0. 005 0.0006  0.0006
EFy0p/( kgN,0+ ~'a™!) 0 1.434 0.717 0.717 0.086  0.086
/(kgCOse s ~ta”l)y 0 380.03 190.03 190.02  22.80 22.80
- FracG ' 0.35 0.3 0.5 0.45 0.1 0.05
EF, " /(kgN,ON * kg~! N) 0.01 0.01 0.01 0.01 0.01 0.01
EFy0.c/(kgN, 00 ~fa™!) 0.502 0.430 0.717 0.645 0.143 0.072
/(kgN,0+  ~'a~h) 133.01 114.01 190.02  171.01  38.00 19.00
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